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1 GENERAL BACKGROUND

1.1 Demographic and socio-economic profile

Tanzania population was projected to be 46,162,814 based on 2012 census with 51% of the
population being female while male were 49%. The sex ratio was 95 in Tanzania and Tanzania
Mainland while was 94 in Zanzibar. The population of urban inhabitants was 29.6 % of total
population. About 52% of the population are the working age (15 — 64); 44% are young (0 —
14 years) while 4% are elderly (65+ years). The annual growth rate is estimated at 2.7% from
2002 to 2012 census. The population of Zanzibar is at 1,341,713 with a projected annual
growth rate of 2.8%. Agriculture is still the major source of livelihood for majority of the
population in Tanzania.

According to World Bank report, 2013 per capita income (GDP per capita) is US S 694.77
categorizing Tanzania as a low income country. However, in the past five years the country
has enjoyed good progress in economic growth averaging above 6%.

1.2 Summary of Health Services

Health care delivery system in the country is well established with more than 6,214 health
facilities. The major provider of health services is the government, which own or run 69% of
all the health facilities including the DDH. Tanzania is classified as one of the least developed
countries, with total expenditure on health per capita of USS 109 (WHO).

Data from Health Information Management System (HMIS) of the Ministry of Health and
Social Welfare shows that communicable diseases are still the major cause of morbidity
and mortality in the country driven by HIV epidemic with national prevalence of 5.1% in the
population aged 15-49 years. TB has continued to be among the top ten cause of death and is
ranked 6th among admissions for those aged five years and above in the country.

1.3 Summary of NTLP activities

In 2013 NTLP implemented its annual plan in line with NSP IV (2009- 2015). All activities
conducted focused on addressing six NSP strategic objectives i.e. (i) Achieve universal access
to quality DOTS and MDT services in both public and private sectors. (ii) Reduce the burden of
TB/HIV and drug resistant TB with special emphasis on vulnerable populations. (iii) contribute
to health system strengthening based on primary health care (iv) scaling up involvement of
more private health care providers (v) empowering patients and community members to take
active participation in TB prevention and care (vi) collaborating with internal and external
partners in conducting relevant operational research.

On leprosy, the programme concentrated on leprosy elimination by actively conducting
targeted leprosy elimination campaigns in districts with high prevalence of the diseases and
strengthening among people affected by leprosy (PALs).

During this period, a number of NTLP staff attended international and national workshops,
training courses, meetings and conferences including the 44th IUATLD and TSRU meetings.
At these events, the country had an opportunity to share their best practices with other
countries.
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1.4 Financial Support
NTLP Financing and Partner Contributions

The Ministry of Health and Social Welfare through National Tuberculosis and leprosy
programme (NTLP) received USS 10,229,949 through government consolidated funds,
external grants and loans. The programme also received in-kind USS 3,387,981 for various TB,
TB/HIV and Leprosy activities. Government resources channeled through the programme for
programme management and at lower levels to support the health system and infrastructure
maintenance as well as staff remuneration for staff working (nurses, clinicians and lab staff
a lower levels we made a full time equivalent approximation) for TB amounted about USS
2,083,440 (Data collected for 2012 NHA) excluding contribution from health insurance
schemes.

Direct cash was received from Centers for Disease Control and Prevention (CDC) grant,
The Global Fund (GFR6-TFM) grant, The world Bank (IDA) loan, European and Developing
Countries Clinical Trials Partnership (EDCTP) grant, German TB and Leprosy Relief Association
(GLRA) grant and World Health Organization (WHO) grant as detailed in Table 1 below.

Table 2 shows known monetaryvalue ofin-kind support from PATH/USAID grant who supported
NTLP through field operations by directly administering TB and TH/HIV interventions on
behalf of the programme within 29 districts in Mwanza, Arusha, Kilimanjaro and Pwani,
Dar es Salaam and Zanzibar. Others in the list are resources that came from Global Drug
Facility (GDF/WHO) in form of Pediatric First line anti-TB drugs; UNITAID/FIND who provided
Laboratory equipment, supplies and Technical Assistance to Central TB Reference Laboratory
(CTRL).

The programme also worked in close collaboration with several other international and local
institutions and agencies whose contribution was very significant. Even though the programme
could not establish exact monetary value of the support from these organizations but were
potential partners in TB and TB/HIV control such as ICAP on Pediatric TB, CRS and TB-REACH
supporting Laboratory and community TB, MSH on Programme Management and strategic
planning and JSI supporting Logistics and Supply chain management to mention but a few.

Many other local research institutions, academia, private sector organizations and community
based Civil Society Organizations (CSSOs) not herein mentioned were also active partners/
collaborators in various interventions.
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Table 1: Cash received through NTLP

Sn | Source of Funds Amount in USS
1 Government of Tanzania GOT form consolidated fund 2,083,440
2 German TB and Leprosy Relief Association GLRA 453,004
3 Centre for Disease Control and Prevention CDC 1,762,430
4 European & Developing Countries Clinical Trials Partnership
DCTP 100,145
5 World Health Organization Country Office - WR 30,785
6 World Bank WB — loan under PHLNP 89,155
7 Global Fund Round Six TB Grant 5,710,990
10,229,949
Table 2: Approximate value of goods and services provided in kind
1 GDF/WHO : Anti-TB Drugs (Pediatric - First Line) 127,690
2 Program for Appropriate Technology in Health (PATH) 2,990,751
3 UNITAID/FIND : Lab Equipment & TA 269,540
3,387,981
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2 HUMAN RESOURCE DEVELOPMENT

The National Tuberculosis and Leprosy Programme is composed of both government and
contract employees at central unit (TLCU) and councils with focus on strengthening TB, TB/
HIV and Leprosy services in the country. Contract employees have been recruited through
various grant support including GFATM, CDC/PEPFAR and GLRA.

During this reporting year, the programme has embarked on building capacity of staff on TB,
TB/HIV, Paediatric TB, ACSM, community TB and Laboratory through various trainings with
funding sources from diverse partners namely PATH, MSH and CDC PEPFAR in accordance to
the national guidelines.

2.1 Staff establishment

In this reporting year there were 31 staffs at central level and 26 staffs at regional level
identified as Regional Tuberculosis and Leprosy Programme Coordinators (RTLC) as well
as 166 District Tuberculosis and Leprosy Coordinators (DTLC). New RTLCs were recruited
for Njombe and Simiyu regions. The process for deploying RTLCs for Geita and Katavi were
underway during this reporting period. The same applied for the DTLCs in the respective
district councils. For those regions and councils which were not fully established, RTLCS and
DTLCS from the mother regions and councils had the responsibility to oversee and coordinate
TB and leprosy control activities in the newly established regions and councils respectively
until when they were fully fledged to own their coordinators.

During this period, the Programme Manager Dr S. Egwaga, Dr F. Lwilla and Dr B. Njako retired
from public service. In this reporting period two staff left the Programme to other institutions
namely Dr S. Matiku and Dr M. Rugola. Dr D. Kamara was appointed an Acting Programme
Manager.

2.1.1 Tuberculosis and Leprosy Central Unit (TLCU)

The list of TLCU by December 2013 was as follows:

Dr D. Kamara - Programme Officer

Dr M. Nyamkara — TB/HIV Coordinator

Mr B. Msuya — Head Accountant

Mr L. Ross — Accounts Assistant

Mr J. Ngowi — Programme Pharmacist

Dr J. Lyimo - MDR Coordinator

Mr D. Kayumba — Administrator

Ms D. Semu — Prevention of Disabilities Coordinator

Mr P. Shunda - Orthopaedic Technologist

e L B

[E
©

Ms D. Kasembe — Training Coordinator

[E
=

Ms B. Doula — Head , National TB Reference Laboratory

=
N

Ms L. Ghasia — Health Secretary

13
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13. Mr S. Bossy — Senior Laboratory Technician

14. Ms D. Mtunga — Laboratory Technician

15. Dr A. Tarimo — Public Private Partnership Coordinator
16. Ms L. Ishengoma — Community TB care Coordinator
17. Ms A. Mshanga — Advocacy Communication and Social Mobilization Coordinator

18. Mr E. Nkiligi — Data Manager

19. Mr N. Mwangaba — Data analyst

20. Ms K. Kadege — Assistant Accountant
21. Ms E. Mapunda - Assistant Accountant
22. Ms C. Chipaga - Data entry clerk

23. Ms J. Goodluck - Data entry clerk

24, Ms G. Tairo - Data entry clerk

25. Ms K. Kassim - Data entry clerk

26. Mr M. Penza - Data entry clerk

27. Ms A. Ponera - Secretary

28. Mr P. Kalombora — Office Attendant
29. Mr E. Mdika - Driver

30. Mr A. Shabani — Driver

31. Mr D. Kanyandeko - Driver

2.1.2 Regional Tuberculosis and Leprosy Coordinators (RTLCs)

At the reporting period, there were 24 RTLCs who coordinated TB and Leprosy control
services at regional level in Tanzania mainland and 2 RTLCs from Zanzibar. Their names and
respective regions are listed below:

Dr E. Ntulwe — Arusha

Dr J. Msangi - Kinondoni

Dr N. Kapalata — Temeke

Dr S. Mbarouk —llala |

Dr I. Mteza — llala Il (Muhimbili & Private Hospital Dar es Salaam)
Dr M. Masimba — Dodoma

Dr F. Mhomisoli /Dr. T. Urio— Iringa

Dr M. Ndyeshobora - Kagera

L ® N o vk~ W NRE

Dr D. Leornard — Kigoma

=
©

Dr M. Chelangwa — Kilimanjaro

Dr A. Pegwa — Lindi

=
=
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12. Dr M. Khan — Mara

13. Dr Q. Qawoga — Manyara
14. Dr Y. Mwasubila — Mbeya
15. Dr E. Tenga — Morogoro

16. Dr W. Byemelwa — Mwanza
17. Dr R. Mnandowa /Dr. M. Kodi - Mtwara
18. Dr A. Mpangile — Pwani

19. Dr P. Yamsebo - Rukwa

20. Dr W. Mtumbuka — Ruvuma
21. Dr J. Majigwa — Shinyanga
22. Dr M. Kimala — Singida

23. Dr R. Hussein Tabora

24, Dr S. Kiluwa — Tanga

25. Dr J. Mshana — Unguja

26. Dr H. Said — Pemba

213 District Tuberculosis and Leprosy Coordinators and TB/HIV Officers

By December 2013, there were 166 DTLCs and 136 TB/HIV Officers at district level. The list of
DTLCsand TB/HIV Officers with their respective districts is not attached following inappropriate
information from the districts councils on their deployment during this reporting period as a
result of transfers, retirement, turnover and phasing out of PATH which was the main source
of fund for salaries and other incentives to most of them respectively.

2.2  Training activities, meetings and conferences
2.2.1 Trainings

During this year, various but few trainings were conducted among health care workers as
a result of insufficient funds. The trainings covered mostly TB/HIV collaborative activities,
Paediatric TB management including TOT training, MDR TB, Data Management (ETR.Net) and
DTLC course to empower district coordinators with skills and knowledge on management
of TB and Leprosy control activities. The purpose of these trainings was to build capacity
of health care workers towards improving quality of care in those areas. These trainings
were supported by CDC/PEPFAR, WHO, USAID/PATH and GLRA. In total over 913 healthcare
workers were trained during this year on the stipulated areas at regional, district and health
facility level as summarised in the table below
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Table 3: Health workers trained on different courses in 2013

Type of training

ToTs train- | Manage- Collabora- MDR ETR. Net | DTLC

ing for ment of TB in | tive TB/HIV | (PATH course Total
Region manage- | Children (CDC | activities support) | (CDC (WHO, | No.

ment of TB | support) support) | GLRA trained

in children (CDC sup- support)

(CDC sup- port)

port)
Mtwara 70 4 74
Mbeya 70 2 72
Iringa 73 9 82
Singida 64 64
Tabora 68 4 72
Lindi 66 66
Dar 35 11 46
Temeke
Dar llala 15 15
Kinondoni 22 22
Morogoro 35 11 46
Tanga 70 11 81
Mwanza 22 22
Kagera 2 2
Njombe 3 3
Pwani 9 9
Mara 11 11
Manyara 3 3
Kiliman- 11 11
jaro
Shinyanga 35 35
Ruvuma 68 68
Others 24 48 17 20 109
Total 24 654 48 150 17 20 913

2.2.2 Meetings

Neither programme meetings such as annual meetings or coordinating meetings nor
conferences were attended due to limited funds. Regional quarterly meetings for RTLCs and
DTLCs were conducted locally at regional level.

16




National Tuberculosis and Leprosy Programme Annual Report 2013

3 TUBERCULOSIS CONTROL SERVICES

3.1 Tuberculosis case notification 2013

A total of 65,732 cases of all forms were notified in 2013, which shows an increase of 1,840
cases or 2.9% compared to the year 2012. Very interestingly the proportional increase looks
the same for both Mainland and Zanzibar. Among the cases notified, new cases were 62,952
(95.8%) and the retreatment cases were 2,780 (4.2%) which is almost same proportions for
the past three years. Among the new TB cases, 24,565 (39%) were smear-positives, 21,393
(37%) were smear negatives and 14, 595 (23%) were extra-pulmonary TB with 10.6% being
children under 15 years old. Both the number and proportions of new smear positive cases
detected shows a 2% decrease compared to the previous year 2012. Table 3 below shows the
comparison of TB notification in 2012 and 2013 by TB category groups.

Table 4: Tuberculosis cases notified in Tanzania 2012 — 2013

Indicators 2012 2013 Change
Cases % Cases % num. | %

All forms 63,892 65,732 1,840 2.9

New forms

- Pulmonary smear positive 25,138 |39.3 24,565| 37.4| (573)| -2.3

- Pulmonary smear negative 21,393 (33,5 23,371 35.6| 1,978 9.2

- Extra-pulmonary 14,595 | 22.8 15,016 22.8 421 2.9

Total 61,126 | 95.7 62,952 | 95.8| 1,826 3.0

Re-treatment

- Relapse 1,052 | 1.6 1,101 1.7 49 4.7

- Failure 154 0.2 133 0.2 (21) | -13.6

- Return to control 201/0.3 251 0.4 50| 24.9

- others 1,359 (2.1 1,295 20| (64)| -4.7

Total 2,766 |4.3 2,780 4.2 14 0.5

Notification rates (all forms) 142 142 0 0.1

100,000popn /yr)

Notification rates (new sm+/ 56 53 (3)| -4.9

100,000popn/yr)

Children (<=14 yrs) 5,283 | 8.6 6,658 10.6 | 1,375| 26.0

3.1.1 Tuberculosis notification by regions

Although the proportion of cases notified in Dar es Salaam city is progressively declining, it is
still the major contributor with 21.8%, followed by Mwanza region with 9.8% and Shinyanga
region with 6.5%. A list of regions which contributed more than 4% remained the same as
for the past three year with some other major cities increasing their contribution. Figure 1
below shows individual regions contribution by percentage and it indicates that over 70%
of cases notified during the reporting year came from only 10 regions in the united republic
of Tanzania. The remaining 20 regions contributed only a third of all TB cases notified in
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2013. The reasons for such huge variations in among the regions need to be explored and
investigated.

Figure 1: Distribution of TB cases notified by regions in 2013
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Kilimanjaro, Shinyanga, 6.5
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From the 2013 data, TB case notification changes of most regions improved positively
compared to those of 2012 except in Iringa, Kigoma, Mbeya and Lindi as shown in figure 2
below.

Figure 2: Percentage of change of notification by region between years 2012 — 2013.
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3.1.2 Tuberculosis case notifications disaggregated by sex and age

The age-sex distribution of the new TB cases notified in 2013 shows that 36,946 (58.7%) cases
were males and 26,006 (41.3%) females with a sex ratio of over 1.4. The number of children
aged 0-14 years old notified among new cases were 6,658 (10.6%) which is a 2% increase
compared to 2012 notification.

Age-sex distribution of the new smear positive cases as in previous years shows that, the
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highest number of TB cases notified was in the age groups of 25-34 years and 35-44 years
for both males and females as summarized in Figure 3 below. Similar patterns were also
observed among the new smear negatives and extra-pulmonary TB cases notified.

Figure 3: Age and Sex distribution of new smear positive TB cases notified in 2013
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3.1.3 Tuberculosis notification rate

The notification rate of tuberculosis (all forms) in 2013 remained at 142 cases per 100,000
populations as for the year 2012. Notification rate of new smear positive tuberculosis
cases decreased from 56 to 53 cases per 100,000. Dar es Salaam region had the highest TB
notification rates in the country for both all forms and new smear positive cases at 311 and
152/100,000 people respectively. Kigoma and Rukwa regions and Pemba have the lowest
notification rate (all forms) of below 45/100,000 population.

The trend of the notification rates for both new smear positive cases and all forms has
progressively been declining since 2005 as shown in figure 4 below.

Figure 4: Trends of TB notification rates for all-forms and new smear positives: 2005 - 2013
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3.1.4 Tuberculosis re-treatment cases

TB treatment cases notified in 2013 were 2,780 cases which is 4.2% of all cases notified.
This represented a gradual decline of previously treated patients notified for the past five
years. Most of the re-treatment cases were in the categories of others — 1,295 and relapse
—1,100. The categories of loss to follow up and failure were 251 and 133 cases respectively.
Relapses and other cases shows downward trends while return after lost to follow up and
failure show a slender upward increase from years 2009. The figure 5 below shows the trend
of re-treatment cases for the past ten years.

Figure 5: Trends of Re-treatment TB cases notified form 2003 to 2013
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3.2 Tuberculosis treatment outcome for cohort notified in 2012
3.2.1 New and relapse cases

Analysis of the TB cohort notified in 2012 shows that the overall treatment success for new and
relapse cases was 90%. 117 (0.2%) failed treatment, 3,539 (5%) died while still on treatment
and 1,015 (2%) lost to follow up. A total of 2,062 (3%) of the cases were not evaluated for
treatment outcomes, some due to being transferred out of their regions.

The treatment outcomes for individual groups of TB vary from 90% treatment success rate
for new smear positive TB to 86% of TB relapses. The table below summarizes treatment
outcomes for different groups.
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Table 5: Tuberculosis treatment of all forms of TB new and relapses notified in 2012

Treatment new smear new smear | extrapulmonary Relapse All forms
Outcomes number | % |[number| % |[number| % |[number| % number %
Cured 20,753 82 859 80 21612 35
Treatment 1875| 7 | 19408| 90 | 13030| 89 5711 5 | 34370| 5
Completed

;Liiems‘z”t 22628| 90 | 19.408| 90 | 13,030 89 916| 86 55982 90
Failure 82| 0 0 of 0 141 1 96
Died 1,048| 4 1,352| 6 903 6 75 7 3,378

Out of Control 483 2 267| 1 1801 1 291 3 959
Transferred out 733] 3 466 2 365 2 26 2 1,590

Total Evaluated 24241 96 21,027 98 14,113] 96 1,034 97 60,415 97
Reported/notified | 25,232 100 | 21,520 100 | 14,657| 100 1,068/ 100 62,477| 100

Further analysis of the cohort revealed that only three regions of llala Il in Dar es Salaam,
Kilimanjaro and Tabora had treatment success rates of below 85% and half of the rest
performing above 90% figure 6 below.

Figure 6: Treatment success rate of TB cases (new and relapse) notified in 2012 by region
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The trend of treatment outcome results for the new smear-positive patients in the past
ten consecutive years show that the treatment success rate has improved from about 80%
in 2001 to 90% in 2012 and consistently maintained above 85% since 2005. Similarly the
mortality rate has been declining since 2006 from 8% to 5.4% in 2012.
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Figure 7: Trend of TB (new smear +) treatment outcomes for cohorts notified: 2001 — 2012
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3.2.2 Treatment outcome of re-treatment cases notified in 2012

TB re-treatment cases amounting 2,805 were notified in 2012 and among them 2,669 cases
or 95% their treatment outcomes were available for cohort analysis. Overall a total 2,313
(86.7%) of those evaluated were either cured or completed treatment resulting in treatment
success rate of 82.4%, death rate was 8.4% and both lost to follow up and transferred out
accounting to 5.5%. Table 5 below summarizes the treatment outcomes for each category of
the re-treatment cases.

Table 6: Treatment outcomes of re-treatment notified in 2012

Treatment Relapse Failure Return Others all previously

Outcomes treated
number % number % number % number % number %

Cured 859 80 100 64 118 58 28 2 1,310 41

Treatment 5711 5 14l 9 25| 12 1112 81 1315 41

Completed

U 916| 86 14| 73 143 71 1140| 83 2625 82

Success

Failure 14 1 13 8 3 1 5 0 46 14

Died 75 7 12 8 16 8 133 10 268

Out of Control 29 3 7 4 27 13 22 2 107

Transferred out 26 2 7 4 7 3 27 2 79

Total Evaluated 1,034 97 146 93 189 94 1,300 94 3,047 95

Reported/notified 1,068 100 157 100 202 100 1,378 100 3,205 100

Case holding 97 93 94 94 0

3.3 Collaborative TB/HIV activities

The Programme in collaboration with NACP revised the guidelines for initiation of ART among
TB/HIV co-effected patients. The revision was based on the revised WHO recommendations.
Furthermore, emphasis on early initiations among TB /HIV co-effected patients was discussed
during TB/HIV implementing partners’ meetings and during supportive supervision. ‘One
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stop shop’ model for TB and HIV services are being scaled up to reach 500 health facilities.
The effort has contributed to increased uptake of ART from 54% in 2012 to 73% in 2013.
Collaborative efforts with NACP are under way to scale up Intensified TB case finding among
PLHIV, Isoniazid Preventive Therapy among eligible PLHIV and Infection Control (3Is) to 300
more health facilities in 2014.

3.3.1 TB/HIV case finding 2013

The 2013 data shows that of 65,732 TB cases notified, 54,504 (83%) were counseled and
tested for HIV status. Among those tested, 20,072 (37%) were found to be co-infected with
HIV which is less by 1% compared to the co-infection rate in 2013. Furthermore, analysis
shows that of the co-infected cases 18,354 (91%) cases were registered at HIV Care and
Treatment Centres (CTCs) for HIV care and treatment services. Among them 19,596 (98%)
were put on Co-trimoxazole Preventive Therapy (CPT) while 14,679 (73%) were initiated ART
in both TB clinic and CTCs within the three months reporting period after a two weeks TB
drugs tolerability period. Major improvement compared to 2012 cohort is the increase of
patients initiated with ART from 10,993 (54%) to 14,679 (73%). Figure 8 below summarizes
the TB/HIV indicators in the country from 2007 to 2013

Figure 8: Trend of TB patients counseling and testing for HIV, initiated CPT and ART: 2007 -
2013
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3.3.2 Regional performance on HIV testing and counselling and ART uptake

HIV counseling is an entry point for accessing HIV care, treatment and preventive services. In
2013 the national average was 83% which is below WHO target of 100%. The majority of the
regions are above the national average and few regions are below these included: Ruvuma,
Kilimanjaro, Arusha, Dar llala I, Shinyanga, Dodoma, Tabora and Tanga.
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Figure 9: HIV testing among TB patients in 2013
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3.4 Management of Pediatric TB

The programme completed revision of the second edition of peadiatric TB guidelines together
with training package and job aids. Training on the management of childhood TB to health
care providers was conducted across the country in high burden districts. These efforts have
contributed in increasing paediatric TB notifications as well as strengthening the management
of childhood TB.

3.4.1 Childhood TB notifications 2013

The 2013 data shows that of 62,952 TB cases notified 6,658 (10.6%) were children. This
notification has increased compared to 2012 NTLP annual report which was 8.6%. Among
regions reported to have higher contribution of childhood TB above the national average
were Pemba 22.6%, Unguja 18.2%, Arusha 15.8% and Mwanza 15.1%.

Among childhood TB notified in 2013, smear positive were 496 (7.4 %), smear negative
were 3,340 (50.2 %) and extra-pulmonary TB were 2,822 (42.4 %). Figure 10 below show
contribution of pediatric TB among total notification in the country 2013.
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Figure 10: Trend of pediatric TB case notified among new cases: 2009- 2013
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Sex
distribution among children shows that a total of 261 (53%) female were found with smear
positive compared to male 235(47%), smear negative male were 1,769 (53%) and female
were 1,571(47%) and extra-pulmonary male were 1,585 (56%) and female were 1,237(44%).

3.5 Management of MDR-TB

3.5.1 MDR TB enrolment

A total of 95 MDR TB patients were enrolled to start second line treatment at Kibong’oto
TB hospital in 2013, showing a 111% increase from the previous year and contributing to
the upward trend in enrolment since 2009 as depicted in figure 11 below. Among enrolled
patients, 28 (29%) were women and 37 (38%) were HIV positive. Two patients were not
enrolled because they were confirmed to be not MDR TB.

Figure 11: Trends of MDR TB Patients enrolment by Year
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The age-sex distribution of MDR TB cases enrolled on treatment showed a male predominance
across all age groups with the burden of MDR TB being heaviest in those aged between 35 —
44 years (28%), 25-34 years (21.5%) and 45 — 54 years (20.4%). Children contributed 3.2% of
all enrolled MDR TB cases as outlined in figure 12below.

Figure 12: Age and Sex distribution of MDR TB cases enrolled on treatment in 2013
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3.5.2 Enrolled MDR TB patients by region in 2013

The regions notifying enrolled MDR TB patients increased from 11 in 2012 to 18 in 2013.
Dar es Salaam continued to notify most of the MDR TB cases enrolled on treatment at 45%
down from 62% in the previous year. Other regions that contributed significantly to enrolled
cases include; Mwanza (18%) up from 9% in 2012, Iringa (4%) and Tanga (4%), as illustrated
in figure 13 below

Figure 13: Distribution of MDR TB cases enrolled on treatment by regions in 2013
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3.5.3 Treatment outcomes of MDR TB cases enrolled in 2010

In 2013, the programme conducted quarterly cohort and expert review meetings aiming
at reviewing interim and final results of enrolled MDR TB patients in 2013. Furthermore,
discussions on clinical management were provided to difficult and ambiguous MDR TB
patients during expert review panels.

Final outcome analysis of 32 patients enrolled in 2011 showed that; 22 patients (69%) were
cured, two patients (6%) completed treatment, four patients (13%) died during the course
of treatment, and four patients (13%) were lost to follow up. The treatment success rate
(cured + treatment completed) was therefore reported at 75%. Comparison of MDR TB
treatment outcomes for 2009 - 2011 show that the cure rate is increasing from 60% (2009)
to 65% (2010) and 69% (2011) respectively whereas, the death rate is decreasing from 20%
(2009) to 13% in both 2010 and 2011 cohorts as summarized below;

Figure 14: MDR TB outcomes in 2009, 2010 & 2011
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The programme also developed the MDR TB decentralization framework that will reduce
the duration of hospitalization in the intensive phase from 8 months to 2 weeks — 2 months.
Training materials on decentralized MDR TB care were also developed. These efforts will
guide the programme in the scale up of MDR TB services in the country.
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4 LEPROSY CONTROL SERVICES
4.1 Leprosy Case Notification

A total of 2,144 leprosy cases (all forms) were notified in 2013, of which 2,028 (94.6%) were
new cases and 69 (3.2%) were relapses and 47 (2.2%) were return after default. The number
of cases notified was 520 (20%) less than those in 2012.

Both the annual national notification rate (case detection rate) and registered prevalence
were calculated at 0.4/10,000 population which is lower than that of 2012 at 0.6/10,000.
Among new cases notified, 1,654 (81.6%) were MB and 374 (18.4%) PB. Females were 757
(37.3%) giving a female to male ratio of 1:1.7 suggesting that being male continues to be
suggestive of a risk factor. The number of children among the new cases was 93 or (4.6%)
which was less than those reported in 2012 by 65 cases. New leprosy cases notified with
disability grade Il were 262 or 12.9% which was slightly higher than those reported 2012
at 11.9% indicating that cases are detected late into the course of illness by health system.
Table 1 below summarizes indicator data on new leprosy cases notified in 2013 by regions
and those having disability grade Il according to WHO classification. However, the trend of
new leprosy cases detected for the past 20 years shows tremendous decline country wide as
is displayed in table 7 below.
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Table 7: New leprosy cases detected by indicators in 2013 by regions

Region All new cases new MB new Fe- new Children | new Disabil-
cases cases male cases cases ity grade Il
No. % No. % No. | % No. % No. %

Dar llala | 39 37| 94.9 34| 919| 16| 43.2 1 2.7 4| 10.8
Dar Kinondoni 84 81| 96.4 69| 85.2| 21| 259 6 7.4 14| 173
Dar Temeke 86 81| 94.2 61| 75.3| 22|27.2 1 1.2 11.1
Dar llala ll 14 12| 85.7 12 | 100.0 6| 50.0 0 0.0 25.0
Dar es Salaam 223 211 | 94.6| 176| 83.4| 65| 30.8 8 3.8 30| 14.2
Arusha 9 9| 100.0 9| 100.0 0| 0.0 0 0.0 111
Dodoma 54 54| 100.0 51| 94.4| 18| 333 2 3.7 7.4
Iringa 14 14 | 100.0 12| 857 1| 71 1 7.1 28.6
Kagera 98 84| 85.7 74| 88.1| 25| 29.8 3 3.6 7.1
Kigoma 96 89| 92.7 76| 85.4| 28| 315 7 7.9 13| 146
Kilimanjaro 7 6| 85.7 4| 66.7 2]333 0 0.0 1| 16.7
Lindi 201 184| 91.5| 143| 77.7| 87| 473 3 1.6 13 7.1
Manyara 10 10| 100.0 8| 80.0 2| 20.0 1| 10.0 10.0
Mara 36 32| 88.9 21| 65.6| 11| 34.4 2 6.3 6| 18.8
Mbeya 37 35| 94.6 33| 943| 10| 28.6 0 0.0 15| 429
Morogoro 259 253 97.7| 199| 78.7| 71| 28.1 10 4.0 24 9.5
Mtwara 225 211| 93.8| 143| 67.8| 108 | 51.2 10 4.7 14 6.6
Mwanza 93 93| 100.0 90| 96.8| 27| 29.0 2 2.2 16| 17.2
Pwani 76 71| 934 64| 90.1| 22| 31.0 2 2.8 10| 141
Rukwa 142 131| 92.3| 120| 91.6| 61| 46.6 7 5.3 10 7.6
Ruvuma 129 125| 96.9 82| 65.6| 59| 47.2 4 3.2 10 8.0
Shinyanga 84 81| 96.4 73| 90.1| 27| 333 1 1.2 21| 25.9
Singida 29 29| 100.0 25| 86.2 7| 241 3| 103 9| 31.0
Tabora 93 92| 98.9 74| 80.4| 32| 34.8 6 6.5 24| 26.1
Tanga 126 114| 90.5| 101| 88.6| 44| 38.6 3 2.6 17| 149
Mainland 2,041 | 1,928 94.5|1,578| 81.8| 707 | 36.7 75 39| 249| 129
Pemba 15 14| 933 12| 85.7 7| 50.0 3| 214 5| 35.7
Unguja 88 86| 97.7 64| 74.4| 43| 50.0 15| 174 8 9.3
Zanzibar 103 100 97.1 76| 76.0| 50| 50.0 18| 18.0 13| 13.0
Tanzania 2,144 | 2,028| 94.6|1,654| 81.6| 757 | 37.3 93 46| 262| 12.9

A figure 15 below summarizes the contribution of new leprosy cases by different regions. It
shows that 80% of cases which were detected in 2013 were from only 12 regions.
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Figure 15: The contribution of regions of new cases detected in 2013
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Since 2004, the proportion of new MB cases detected annually has been slowly increasing
from 68% to over 80% while the proportion of females and children detected has been
declining slowly from 44% down to 37% and 10% to 4.6% respectively. The changes in
proportion of MB cases and children notified annually suggest reduction in the prevalence
of the disease in the country. Morover, the data also suggest that females could be utilising
less the available leprosy services compared to their male partners. This is summarised in
the figures 16 and1 7.

Figure 16: Trends of new leprosy cases reported: 1990 — 2013
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The trend of leprosy case notification over years shows a progressive decrease for both

PB and MB from over 5,000 cases in 2003 down to just above 2000 in 2013. However, the
proportions of MB cases remain high and have been on the increase while the number and
proportions of PB cases were gradually declining as shown below in figure 3.
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Figure 17: Trends of MB cases, children and females among new leprosy cases: 2003 -2013
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For over a decade now, the proportion of disability grade 2 among new detected cases has
remained higher above 12%, however, there has been a gradual decrease in rates due to
change and growth of population as shown in figure 18 below.

Figure 18: Trend of disability grade 2, percentage among new cases and rates per
1,000,000 populations
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4.2 Registered prevalence

The leprosy prevalence rate in 2013 was 0.4/10,000 population which remains below the
WHO leprosy elimination target of 1 case per 10,000 populations since when was attained in
2006. But there are still 22 districts from different regions with prevalence rates higher than
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1/ 10,000, as shown in table 8 below. These data show that the regions of Lindi and Morogoro
had most of their districts still endemic and remain at high risk of increased disease burden.
Overall, the prevalence of leprosy has showed a steady decline since 2002. The prevalence
detection ratio has remained around 1 between 2004 and 2013 suggesting that patients are
timely removed from the registers after completing their MDT treatment.

Figure 19: Trends of new leprosy cases detected and registered in Tanzania 1983 — 2013
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Table 8: Districts with prevalence or detection rate greater or equal to 1.0/10,000
population in 2013

No. Districts New case detection Prevalence rate
rate
1 Nanyumbu 6.6 6.9
2 South & Central 4.0 4.2
3 Nkansi DC 2.5 4.0
4 Liwale 5.3 4.0
5 Lindi Urban (E) 3.4 3.8
6 Mkinga 2.3 3.2
7 Muheza 0.7 2.6
8 Lindi Rural (West) 3.3 2.5
9 Chato 1.4 2.2
10 Tunduru 2.7 2.2
11 Masasi DC 1.2 1.4
12 Morogoro RN - 1.6 1.4
13 Kibaha DC 1.1 14
14 Korogwe 0.9 1.3
15 Kilwa 0.2 1.1
16 Ulanga 0.5 1.1
17 Kilombero 2.4 1.1
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18 Newala 1.5 1.1
19 Nachingwea 0.8 1.0
20 Rufiji 0.7 1.0
21 Shinyanga MC 1.2 1.0
22 Morogoro Urban 1.1 0.3
23 Bahi 1.4 0.7
22 Mvomeno 1.4 1.8

4.3 Leprosy treatment outcome

4.3.1 Treatment outcome of PB leprosy

The treatment outcome of PB leprosy cases who started treatment in 2012 shows that, 469
(96%) completed treatment while 7 (4%) defaulted from treatment and there was no death
reported. No patient was transferred out of region during the course of treatment. Table 9
below summarizes treatment outcome of PB leprosy cases notified in 2012 by region. The
data in the table below suggests that Kilimanjaro and Singida regions should strengthen
follow up of cases and ensure that all cases notified are evaluated at the end of treatment.

Table 9: Treatment outcome of PB leprosy reported in 2012

District Treat- Died Trans- Out of | Total | Report- | % com-
ment ferred Out | Control edin pleted
complet- 2012
ed

Dar llala | 10 0 0 2 12 12 83
Dar Kinondoni 8 0 0 0 8 8 100
Dar Temeke 23 0 0 3 26 29 79
Dar llala Il 0 0 0 0 0 0
Dar es Salaam 41 0 0 5 46 49 84
Arusha 0 0 0 0 0
Dodoma 5 0 0 0 5 5 100
Iringa 2 0 0 0 2 2 100
Kagera 20 0 0 0 20 20 100
Kigoma 17 0 0 0 17 20 85
Kilimanjaro 2 0 0 1 3 3 67
Lindi 89 0 0 0 89 89 100
Manyara 1 0 0 0 1 1 100
Mara 18 0 0 0 18 18 100
Mbeya 1 0 0 0 1 1 100
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Morogoro 35 0 0 0 35 35 100
Mtwara 45 0 0 0 45 45 100
Mwanza 2 0 0 0 2 2 100
Pwani 14 0 0 1 15 15 93
Rukwa 40 0 0 0 40 40 100
Ruvuma 33 0 0 0 33 35 94
Shinyanga 3 0 0 0 3 3 100
Singida 0 0 0 60
Tabora 20 0 0 0 20 20 100
Tanga 25 0 0 0 25 27 93
Mainland 416 0 0 7 423 435 96
Pemba 6 0 0 0 6 5 120
Unguja a7 0 0 0 a7 a7 100
Zanzibar 53 0 0 0 53 52 220
Tanzania 469 0 0 7 476 487 926

4.3.2 Treatment outcome of MB leprosy

Treatment outcome of MB leprosy cases notified in 2011 shows that, 1,870 (93%) completed
treatment while 7 (0.3%) patients died during treatment period. However, the data also
shows that 67 patients did not complete their treatment due to various reasons: 34 (1.7%)
defaulted from treatment and 33 (1.6%) cases were transferred out during treatment. Table
10 below summarizes treatment results of MB cases notified in 2011. The three regions of
llala Il, Singida and Tanga had the lowest case holding levels of below 90%. However, most of
those whom seem to have been lost to follow up would have self-transferred to other MDT
centres after closure of Muhimbili clinic.
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Table 10: Treatment outcome of MB leprosy notified in 2011
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District Treat- Died Trans- | Out of | Total | Reported| % com-
ment ferred Con- in2011 | pleted
complet- Out trol
ed
Dar llala | 61 0 3 4 68 68 90
Dar Kinondoni 91 0 1 0 92 92 99
Dar Temeke 77 1 2 10 90 90 86
Dar llala Il 13 0 4 0 17 36 36
Dar es Salaam 242 1 10 14 267 286 85
Arusha 3 0 0 0 3 3 100
Dodoma 59 0 1 0 60 60 98
Iringa 20 0 0 0 20 20 100
Kagera 106 0 0 0 106 108 98
Kigoma 94 1 2 0 97 97 97
Kilimanjaro 8 0 0 2 10 11 73
Lindi 127 0 1 2 130 144 88
Manyara 5 0 0 0 5 5 100
Mara 15 0 1 0 16 16 94
Mbeya 43 0 0 0 43 45 96
Morogoro 226 0 8 0 234 234 97
Mtwara 148 0 1 0 149 149 99
Mwanza 109 2 5 4 120 124 88
Pwani 49 1 0 1 51 51 96
Rukwa 213 0 0 0 213 208 102
Ruvuma 72 0 0 0 72 74 97
Shinyanga 83 0 1 0 84 87 95
Singida 23 0 0 0 23 26 88
Tabora 65 2 1 7 75 77 84
Tanga 112 0 1 1 114 130 86
Mainland 1,822 7 32 31| 1,892 1,955 93
Pemba 13 0 0 3 16 16 81
Unguja 35 0 1 0 36 36 97
Zanzibar 48 0 3 52 52 178
Tanzania 1,870 7 33 34| 1,944 2,007 93
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Figure 20: Trends of leprosy cases completed treatment: 2003 — 2012
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4.4  Activities related to prevention of disabilities (POD)

4.4.1 People with leprosy related disabilities

In 2013, a total of 2,438 people affected by leprosy (PALs) with disabilities were registered.
Among them, 449(18.4%) were staying in care centres. A total of 1,693(69. 4 %) were
reviewed to assess their physical impairments. Results show that 1,181 (69.8%) showed
improvements, 444 (26.2%) showed no change while 68 (4%) deteriorated.

4.4.2 Leprosy reactions

A total of 750 leprosy patients were reported with reactions and started on treatment. Out
of them, adults MB cases were 85.9% (644) and for PB 96 (12.8%). cases. Children from
both types were 1.3% (10). Of all the reported cases, 97 were admitted because of severe
reactions. The table below shows patients reported with reactions by region per category.
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Table 11: Leprosy cases started treatment with corticosteroid in 2013

Region MB(A) MB(C) PB(A) PB(C) TOTAL
Dar llala | 8 0 0 0 8

Dar Kinondoni 33 1 3 0 37
Dar Temeke 15 0 4 0 19
llala ll 14 0 0 0 14
Arusha 0 0 0 0 0

Dodoma 5 0 0 0 5

Iringa 11 1 0 0 12
Kagera 12 1 0 0 13
Kigoma 17 0 4 0 21
Kilimanjaro 2 0 0 1 3

Lindi 15 0 1 0 16
Manyara 4 1 0 0 5

Mara 22 0 17 0 39
Mbeya 1 0 0 0 1

Morogoro 63 0 14 0 77
Mtwara 38 0 11 0 49
Mwanza 38 0 0 0 38
Pwani 40 0 4 0 44
Rukwa 67 0 4 0 71
Ruvuma 17 0 4 0 21
Shinyanga 64 0 4 0 68
Singida 25 0 7 2 34
Tabora 17 1 11 0 29
Tanga 34 0 2 0 36
Zanzibar 82 2 6 0 90
Tanzania 644 7 926 3 750

4.4.3 Specialized care of people with disabilities

During the year 2013, a total of 387 persons affected by leprosy (PALs) were admitted to
different hospitals in the country. These admissions made up of 569 of reasons for admissions.
Ulcers and wounds ranked high as the main reasons for admission by 272 (47.8%) followed
by reactions 97(17%). Surgery (SPRS) ranked third and accounted for 78(13.7%), and the least
was eye pathology which was 9 (1.6 %). In addition, twenty eight (28) PALs were fitted with
prostheses. The table below summarises the number of surgeries done, prostheses fitted and

repairs for people affected by leprosy in 2013 by regions.
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Table 12: Number of surgeries, prosthesis fitted and repair in regions 2013

Region R/surgery Prosthesis Prosthesis repairs
Temeke 2 - -
Dodoma 2 - -
Kigoma 6 - -
Mara 2 6 2
Morogoro 24 12 8
Mwanza 1 1 1
Pwani 3 - -
Shinyanga 38 3 1
Tabora - - 14
Tanga - 6 -

Total 78 28 26

4.4.4 Footwear Programme

In 2013, a total of 4404 were produced centrally and distributed to regions country wide.
By the end of the year 2,444 pairs of protective sandals were distributed to people affected
by leprosy. This is only 55% of the protective sandals reaching PALs in need. Another 259
pairs of shoes were made locally in several regions by the local shoemakers. In the case of
special boots, 281 pairs were fabricated and 204 footwear repairs were done for PALs with
foot deformities. The table shows the amount of special footwear distributed to people
affected by leprosy by region in 2013. This includes factory made sandals, locally produced
shoes, special boots and repairs done. The amount of materials and tools distributed to local
workshops is shown in Table 14.

38



National Tuberculosis and Leprosy Programme Annual Report 2013

Table 13: Protective Footwear distributed/ produced to PALs in regions by type in 2013

Region Ready made Locally pro- | Special Footwear re-
sandals duced shoes |boots pairs
llala 4 5 2 0
llala Il 0 0 7 0
Temeke 38 0 2 0
Kinondoni 55 0 0 0
Dodoma 51 0 8 0
Iringa 9 0 0 0
Kagera 27 0 0 0
Kigoma 114 0 0 7
Kilimanjaro 6 0 0 0
Lindi 72 0 0 0
Mara 13 0 0 2
Mbeya 57 0 0 0
Morogoro 239 48 104 12
Mwanza 274 63 0 56
Pwani 175 38 0
Rukwa 70 0 11 0
Ruvuma 95 0 42 26
Shinyanga 340 65 86 38
Singida 118 0 10 0
Tabora 480 40 9 63
Tanga 185 0 0 0
Zanzibar 22 0 0 0
Tanzania 2,444 259 281 204
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Table 14: Materials and tools distributed for fabrication of special and local shoes
production per region in 2013

REGIONS LEATHER |MCR |H.RUBBER |GLUE |L.LEATHER THREAD | S.RIVERTS
Zanzibar 15 2 1 2 0 200
Morogoro 15 2 3 3 0 1 100
Chazil
Morogoro 50 3 3 4 10 3 300
Nazareth
Tanga 30 2 2 2 0 2 100
Misufini
Shinyanga 30 2 2 8 8 2 300
Shirati
Shinyanga 30 2 2 2 0 2 100
Busanda
Kagera 30 2 2 2 0 2 100
Biharamuro
Pwani 30 2 2 2 0 2 100
Kindwitwi
Tabora 50 2 2 3 8 2 200
Sikonge
Mwanza 30 2 2 2 0 2 200
Bukumbi
Ruvuma 30 2 2 2 0 2 200
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5 LABORATORY SERVICES

The role of the CTRL is to oversee AFB smear microscopy services throughout the country.
The CTRL has other core functions that help in appropriate diagnosis and effective patient
management. The operation of the routine surveillance system (RSS) on use of drug
susceptibility (DST) tests for guiding and monitoring patient’s treatment. In addition, it has
overall responsibility of setting up national standards and overseeing the Implementation
of policies. Decentralization of certain activities like training, supervision and implementing
external quality assessment of smear microscopy has been done. The regional laboratory
technologists (RLT) in collaboration with Regional TB and Leprosy Coordinators (RTLC) perform
these activities. Through this decentralization, implementation of the mentioned tasks taken
over by the regions is supposed improve the efficiency of the diagnostic services at peripheral
levels. For a long time, countries have demonstrated effective TB control using microscopy-
based diagnosis and monitoring combined with well-managed treatment programmes.
Effective control involves access to laboratory services at every level, which requires managing
and supporting laboratory network that provide accurate reliable and consistent services.

5.1 Collaboration with Partners

The CTRL has been collaborating with the International Union Against Tuberculosis and Lung
Diseases (IUATLD), which supported the (NTLP) from 1977 to 1997. Thereafter, collaboration
has been established with other partners such as the Royal Netherlands TB Association
(KNCV), Swiss Development for International Cooperation (SDC), Royal Netherland Association
(NRA) and German Leprosy and TB Relief Association (GLRA). In addition, the CTRL received
technical support and TB laboratory supplies and commodities from other partners such as;
FIND through expand TB project, FIND/CDC and PATH through USAID support.

5.2 Laboratory Workload

In 2013, 7,840 specimens were received at the CTRL, out of these 1398 (18%) were for studies/
projects and 6,442(82%) were from different parts of the country for AFB smear microscopy,
culture and DST examinations.

Of these 6442specimens 1,766 (18%) were from Muhimbili National Hospital (MNH) for
routine AFB smear microscopy examination only and 4,676 (73%) were set for culture and
DST as part of MDR-TB routine surveillance system. However, culture was done on 4,529
sputum specimens using solid Lowenstein-Jensen (LJ) media of which 2182 (48.1%) were
culture negative while 2,217 (49%) were positive isolates and some of these positive isolates
(Retreatment cases) were set for DST. DST results were available for 771isolates.

Of these, 246(69%) of all isolates with DST results were sensitive to all four first line anti-TB
drugs, 22 (9%) of the positive isolates had resistance to one or more anti-TB drugs and 55
isolates (22%) were multi-drug resistant
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Table 15: Culture and DST Results

Source Speci- | Culture | Positive DST | Sensitive to Any MDR
mens 4 Drugs
Done Isolates | Results Resistance
Received

MNH 1,766 N/A N/A N/A N/A N/A N/A
Upcountry 4,676 4,529* 2,217 771 246 22 55
Projects 1,398 N/A N/A N/A N/A N/A N/A
(INH,LPA &
REMSTAT)
Total 7,840 4,529 | 2,217 771 246 22 55

Table 16: Culture indicators

Culture Results
Smear Result Positive Negative Contaminated Not done
Positive 1,831 966 86 2
Negative 372 1200 24 10
Unknown 14 16 0 8
Total 2217 2182 110 20

5.2.1 Culture analysis

The culture analysis shows an increase on smear negative/culture positives, a decrease on
smear positive/culture positive. There was decrease of false negative during quarter 1 to
three and an increase in quarter four of almost equal magnitude which came close to 50%
towards the end of the year as can be seen in the graph below.

Figure 21: Quarterly monitoring of culture performance by the CTRL in 2013
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Figure 22: Summary of the liquid culture implementation
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5.5.2 DRUG SUSCEPTIBILITY TESTING (DST) — PROPORTIONAL METHOD

Table 17: DST Profile

N % N % N %
Total samples with DST results 23 9 223 91 246 100
Sensitive to all four drugs 21 12 148 |88 169 100
Any resistance
INH 2 0.8 60 24.4 62 25.2
RIF 1 0.4 64 26.0 65 26.4
ETH 0 0.0 26 10.6 26 10.6
STR 1 0.4 47 19.1 48 19.5
Mono resistance
Isoniazid 1 0.4 2 0.8 3 1.2
Rifampicin 0 0.0 9 3.7 9 3.7
Ethambutol 0 0.0 0 0.0 0 0.0
Streptomycin 0 0.0 3 1.2 3 1.2
Total 1 0.4 14 5.7 15 6.1
Multidrug resistance
H+R 0 0.0 15 6.1 15 6.1
H+R+E 0 0.0 2 0.8 2 0.8
H+R+S 1 0.4 15 6.1 16 6.5
H+R+E+S 0 0.0 22 8.9 22 8.9
Total 1 0.4 54 22.0 55 22.4
Poly resistance other than MDR
H+E 0 0.0 0 0.0 0 0.0
H+S 0 0.0 4 1.6 4 1.6
H+E+S 0 0.0 0 0.0 0 0.0
R+E 0 0.0 0 0.0 0 0.0
R+S 0 0.0 1 0.4 1 0.4
R+E+S 0 0.0 0 0.0 0 0.0
E+S 0 0.0 2 0.8 2 0.8
Total 0 0.0 7 2.8 7 2.8
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Figure 23: Summary of the re-treatment specimen received from 2012-2013
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Figure 24: Summary of the specimens received in 2013
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5.3 Genexpert MTB/Rif Implementation in Tanzania — Rapid DST

The Xpert MTB/RIF assay, which operates on the GeneXpert (GX) system (Cepheid, CA, USA)
is a relatively new technology which was endorsed by the World Health Organization (WHO)
in 2010 for use in low and middle income countries for the diagnosis of TB and detection
of rifampicin resistance (WHO news release; December 2010). This test is being adopted
in Tanzania as a diagnostic tool for the identification of Tuberculosis using the MTB-RIF
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cartridges. Xpert MTB/RIF has shown to be more sensitive than smear microscopy (Boehme
etal., 2010) and therefore it increases the detection of TB. It is especially useful in historically
difficult to diagnose groups such as people living with HIV and in children and it can determine
resistance to rifampicin, which is used as a proxy for MDR diagnosis without culture and DST
testing.

In Tanzania, these requirements can generally be met at regional and district laboratories.
Tanzania was an early adopter of the technology, with GXP testing commencing in 2009.
However, the majority of sites became operational in 2011 and 2012. The CTRL, with support
from one of the implementing partners (PATH) held an Xpert stakeholders meeting in Dar es
Salaam early 2013, where the lack of information available from Xpert sites was a concern. A
few sites were collecting routine data or conducting recommended servicing and maintenance
of equipment. Therefore, to fill this gap, FIND (with funding by CDC Tanzania under its CDC
Cooperative Agreement) planned together with CTRL to visit all sites and gather information
pertaining to implementation using a standardized checklist, as well as to gather data from
the Xpert instruments to determine the challenges and gaps, in order to develop a clear way
forward with regard to FIND technical assistance and CTRL priorities for support of the Xpert
laboratory network.

In total, 15 sites were assessed in 7 regions. Four sites are exclusively research sites and
do not test routine patients, representing three different research centers. A further 2 sites
with the GXP testing are funded by research organizations in accordance with their own
protocols but test routine patients. One site is partially funded for research but also provides
patient testing. Five sites are supported by partners such as FIND and PATH and the NTLP is
responsible for the rest of the sites.

There may be other sites in Tanzania but they were unknown to the program at the time of
visit.

5.3.1 The main aims of the Xpert assessment were as follows:
1. Gather data from Xpert instruments to determine test performance characteristics
2. Pilot a prototype checklist to determine its use as a tool for future supervisions

3. Gather data regarding laboratory and programmatic aspects of Xpert implementation to
inform CTRL/NTLP planning

4. Confirm the presence of instruments in some sites, collect relevant documentation and
meet with partner organizations responsible for supporting these sites

5. Undertake calibration of instruments using remote calibration kits supplied by FIND with
CDC Tanzania support

5.3.2 Observation on GXP Implementation in the Country
e Majority of sites not utilized to their maximum capacity.

¢ Instruments currently used at between 7 and 71% capacity giving the opportunity to
expand TB diagnosis in existing locations.

e Different algorithm were used hence it was not possible to measure performance in
specific risk groups
e High error rates were observed due power cuts

¢ Uneven distribution of instruments in the country with majority of the machines in Mbeya
region due to partners support.
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Table 18: Sites included in FIND-CTRL assessment visits conducted in September 2013

Site Name Region District Site status | Site Type | Date
Amana Dar es Salaam llala Active Public Jul-12
Apopo-SUA Morogoro Morogoro urban | Active Research | Nov-10
Bagamoyo Pwani (coast) Bagamoyo Active Research |Jun-12
Bugando Medical Mwanza Nyamagana Active Public Oct-13
Centre
Butimba Prison Mwanza Nyamagana Active Prisoners | Dec-13
Health Facility
CTRL Dar es Salaam llala Active Public Feb-12
Geita District Hos- Geita Geita urban Active Public Nov-13
pital
Haydom Lutheran Manyara Haydom Active Research | Dec-13
hospital
Iringa Iringa Iringa urban Active Public Jul-12
KCRI Kilimanjaro Moshi Urban Active Research | Mar-12
Keko Prison Health | Dar es Salaam Temeke Active Prisoners | Dec-13
Facility
Kyela Mbeya Kyela Active Public Feb-10
Mbeya Regional Mbeya Mbeya Urban Active Public Dec-10
Hospital
Mererani Health Manyara Hai Active Public Nov-13
Center
MMRC Mbeya Mbeya Urban Active Research | Nov-12
Mobile Diagnostic Mbeya Mbeya rural Active Public Nov-09
and Training Centre
Mwananyamala Dar es Salaam Kinondoni Active Public Mar-13
Ruanda Prison Mbeya Mbeya Urban Active Prisoners | Dec-09
Sekotoure Mwanza Nyamagana Active Public Nov-12
Tanga Bombo Hos- | Tanga Tanga Urban Active Public Nov-13
pital
Temeke Dar es Salaam Temeke Active Public Apr-12
Ukonga Prison Dar es Salaam llala Active Prisoners | Dec-13
Health Facility
Mrara district hos- Manyara Babati Active Public Nov-13
pital
Mwananyamala Dar es Salaam Kinondoni Not active Research | May-12
Ifakara
Tunduma Mbeya Not active Public Nov-12

Sites indicated in red did not have GXP. Where modules are indicated in brackets this means

the facility had extra equipment available but was not currently utilized so no data were

collected for these.
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Table 19: Summary analysis of the Xpert MTB RIF in 2013

Column Labels
Grand

Values Jan-13 Feb-13 [Mar-13 Apr-13 May-13 |Jun-13  [Jul-13  |Aug-13 |Sep-13 [Oct-13 |Nov-13 |Dec-13 |Total
Total #Xpert tests 1,109 1,186 1,514 1,544 | 1,697 1,665 1,963 1,158 789 761 1,008 1,392 | 15,786
Total # successful Xpert tests 976 1,114 1,421 1,468 | 1,611 1,448 1,705 1,037 716 678 907 1,274 | 14,355
Total # Xpert tests MTB+ 235 282 334 397 374 416 465 190 108 94 126 281 [ 3,302
Total # Xpert tests RR+ 8 26 21 27 13 21 40 11 15 6 8 28 224
Total #error results 112 46 69 66 73 138 136 76 32 46 69 82 945
Average Error rate 11% 6% 5% 7% 8% 7% 8% 6% 4% 8% 16% 12% 9%
Average Rate of Unsuccessful tests  [13% 9% 7% 8% 9% 10% 15% 10% 9% 14% 21% 15% 12%
Average Rate of Invalids 0% 0% 1% 0% 0% 2% 6% 3% 2% 2% 4% 3% 2%
Average Rate of No results 1% 3% 1% 1% 0% 1% 1% 1% 3% 4% 2% 1% 1%
Average Rate of Xpert MDR positivity |30% 26% 22% 29% 21% 32% 29% 21% 23% 16% 21% 25% 24%
Average Rate of Xpert Rif resistance 3% 11% 6% 3% 2% 9% 12% 4% 11% 7% 6% 8% %
Average Instrument capacity being
utilised 34% 42% 48% 40% 42%  |40% 45% 26% 19% 19% 18% 20% 31%

*The higher rate on RR (rifampicin resistance) seen in the month of July was due to EQA being
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Figure 26: Installation timeline for GeneXpert Site in Tanzanian
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5.4  External Quality Assurance of Drug Resistance

In December 2013, CTRL participated in an External Quality Assurance of drug resistance
organized by WHO/IUATLD Supranational laboratory (SLN) Antwerp, Belgium. A total of 20
strains were retested at CTRL against Isoniazid, Rifampicin, Streptomycin and Ethambutol.
Preliminary feedback results on the panel of strains tested are as shown below:

49



National Tuberculosis and Leprosy Programme Annual Report 2013

Table 23: Summary EQA (drug resistance)

Drugs tested

Result Streptomycin  Isoniazid  Rifampicin Ethambutol
Total correct results 16 20 19 13
True resistant 10 14 14 5
False resistant 0 0 1 0
True susceptible 6 6 5 8
False susceptible 0 0 0 1
Sensitivity (Ability to detect true resis- 100% 100% 100% 83%
tance
Specificity (Ability to detect true sus- 100% 100% 83% 100%
ceptibility
Predictive value for resistance 100% 100% 93% 100%
(The rate of true resistance to total
resistance)
Predictive value for susceptibility (The 100% 100% 100% 89%
rate of true susceptibility to total sus-
ceptibility)
Efficiency 100% 100% 95% 93%
(Ratio between the number of cor-
rect results and the total number of
results)
Reproducibility or Reliability 90% 100% 90% 80%

(Intra-laboratory agreement between
duplicate cultures expressed as a
percentage)

5.5 Overall TB Laboratory Network Evaluation
5.5.1 Strengths
a) Wide coverage of the TB microscopy laboratory network with a microscopy manual

b) Presence of 3 TB public culture laboratories in the country with capacity for culture
technique

c) Introduction of TB new diagnostic techniques in the country (LED, Xpert, HAIN)

d) Presence of the draft National TB Laboratory strategic Plan

5.5.2 Challenges

a) Inadequate laboratory human resources at the CTRL e.g Logistic officer
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b) Inadequate room at the CTRL and some smear microscopy centers

a. Poor information management system

c) Inadequate biosafety measures and practices in the laboratories
a. No guidelines for sputum specimen referral

d) Weak coordination between public and research organizations

e) No guidelines and sustainability plan for Xpert MTB RIF rollout plan

f) Inadequate coverage of Lot EQA system in the country and where present not all
implemented

5.5.3 Recommendation

a) Finalize and implement the National TB Laboratory Strategic Plan

b) Improve space at the CTRL, new laboratory is recommended

c) Strengthen laboratory human resource at CTRL for managing logistics on TB lab
commodities

d) Strengthen information management system for TB laboratory network to facilitate
planning, provision and implementation of lab services

e) Develop and implement guidelines for sputum specimen referral system in the country.
i. Integrate the TB sample referral with the EID in Mbeya and throughout the country
ii. Upgrade Public Health Lab in Zanzibar to perform DST

f) Strengthen and expand coverage of EQA system in the country

g) The zones and regions should take on more roles in managing their TB laboratory network
— Mbeya can serve as a model and fast track Zanzibar

h) NTLP to conduct audit of all Rif Resistance previously detected by Xpert and manage
them.

i) Strengthen the referral system to ensure all Rif resistant patients have 1st and 2nd line
DST performed

j) Orient laboratory personnel at culture laboratory on MDR TB management.
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6 OPERATIONAL RESEARCH ACTIVITIES

During this reporting period, the programme prepared and implemented various operational
research activities in collaboration with various internal and external partners. Some of the
research activities were a continuation of multi-country research projects involving Tanzania.
The status of the implementation of these projects is explained hereinafter.

6.1 First National Tuberculosis Prevalence Survey

The implementation and completion of the First National TB Prevalence Survey, and the
information collected will contribute to the improvement of TB control and prevention
interventions in Tanzania through the provision of current and reliable data on the disease
burden.

Towards the end of this reporting year, NTLP in collaboration with the national institute of
medical research (NIMR) have successfully completed preliminary analysis with provisional
results. The survey was designed as a nation-wide population-based survey in the adult
population, in which districts were randomly selected, followed by a random selection of
a single ward (denoted as cluster) within each district. A set number of participants in each
ward were invited to participate in the survey. Participants were screened for being suspect
of having TB by a simple symptom questionnaire and a chest X-ray (CXR). Identified TB-
suspects were requested to submit three sputum specimens, of which two were assessed by
microscopy in a field laboratory and the third was transported to the CTRL for culture.

During the year of field operations, there were four external monitoring visits conducted
by the full time consultant, Dr Frank van Leth from KNCV and TME-TF experts of the World
Health Organization. The conduct of the survey has been recommended as good and adhering
to both the protocol and WHO standards.

The initial analysis has been completed and the provisional results show that, prevalence of
bacteriological confirmed TB was 295 per 100,000 adult populations which is higher than
expected. Prevalence was higher in mainland Tanzania compared to Zanzibar, rural compared
to urban populations, men compared to women, older compared to younger participants and
in participants with lower compared to higher socio-economic position.

Figure 27: Distribution of TB prevalent cases in relation to HIV status by age groups
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The prevalence of HIV-infection in identified TB cases was 6.8%. Case Detection of new
smear-positive adult TB patients was estimated to be between 42 and 54%. The majority
of identified TB cases were 54 years or older, indicating a shifting epidemic from young HIV-
infected patients as shown in the figure above.

The survey was conducted in the adult population only, which makes it impossible to assess
the burden of childhood TB. Data analysis was hampered by missing data due to recording
errors and misplacement of survey records, especially for the central laboratory. However,
formal imputation analyses to account for this situation did not change the conclusions of
the survey

The next steps during the coming year will include validation of laboratory smear and culture
results in collaboration with WHO and SNL at Antwerp, finalizing analysis and production of
final report.
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7 PROGRAMME SUPPORT ACTIVITIES

7.1 Procurement and Supply Management of Anti-TB and Anti-Leprosy Medicines

Procurement of TB commodities is done through the support from the Government and
other development partners such as; the World Health Organization (WHO), the Global Drug
Facility, (GDF), the Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM). Adults
and children’s first line anti-TB medications are procured through GDF support grant and
leprosy medications are procured through the World Health Organization (WHQO). On the
other hand, the Global Fund procures second line anti TB drugs, ancillary medications for side
effects management in patients taking second line drugs, single therapy Isoniazid tables for
INH prophylaxis among PLHIV and laboratory commodities related to MDR TB diagnosis and
monitoring of patients on MDR-TB treatment.

The Program is responsible for estimating requirements of first and second line anti TB drugs,
leprosy drugs and isoniazid preventive therapy (IPT). Also the program monitors commodity
availability at point of service delivery. The coordination of procurement and supply of these
products is through the MSD, which is an autonomous institution of the Ministry of Health
and Social Welfare responsible for the procurement, clearing, storage and distribution of
pharmaceuticals and medical supplies.

First line anti TB and anti-leprosy medications are transported to all regions by MSD
headquarters through their zone offices in line with the distribution list prepared by the
program. MDR TB drugs are transported directly to Kibong’oto National TB Hospital where
patients are admitted for the intensive phase of treatment and thereafter distributed to
districts with discharged MDR TB patients who will be receiving second line drugs in the
continuation phase. NTLP is responsible for monitoring and supervision of anti- TB and
leprosy drugs at all levels.
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Table 21: Stock status of TB and Leprosy medicines at the end of December 2013

Item Description uom STOCK STATUS
Rifampicin 150mg + Isoniazid 75mg Tablets 672TB 7,463
Rifampicin 150mg + Isoniazid 75mg + Pyrazinamide | 672TB 199
400mg+ Ethambutol Hydrochloride 275mg Tablets

Mb Blister Adult BLS 6,514
Pb Blister Adult BLS 13
Mb Blister Child BLS 399
Isoniazide Bp 100mg Tablets 100TB 2,883
Rifampicin 60mg + Isoniazid 30mg 84TB 9,286
Ethambutol Tablets 100mg 100TB 174
Pb Blister Child BLS 662
Clofazimine Caps 50 Mgs 1000CP 18
Clofazimine Caps 100 Mg 500CP 41
Rifampicin 60mg+Isoniazid(Inh) 30mg + Pyrazinamide | 84TB 5,124
150mg Tablets

Isoniazid 300mg 1000 TB 1,961
Ethambutol 100mg Tablets 500 TB 207
Syringe Auto Disable 5ml EACH 350,100
Streptomycin 1 Gram Injection 1AMP 208,600
Water For Injection 5 Ml 1AMP 280,400
Rifampicin 60mg + Isoniazid 30mg + Pyrazinamide Tablets | 90 TB 20
Ethambutol Tablets 400mg 1000TB 19

One of the challenges facing drug management in most facilities is inadequate record keeping
and reporting resulting in poor estimations of drug use and may at times create unnecessary
shortages. To counteract this problem, internal redistribution of drugs and supplies from
facility to facility, district to district and region to region is sometimes done.

During this period, the programme received through the MSD, consignments of Fixed Dose
Combinations (FDCs) of anti TB drugs from the Global Drug Facility (GDF) and anti-leprosy
blisters; MB Adult, MB child, PB adult and PB child from the WHO.
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Table 22: stocks of anti-TB and leprosy medicines distributed in the country in 2013.

ITEM NAME UNIT |TOTAL

Rifampicin Isoniazid Pyrazinamide Ethambuto]|B/672 19,450
Rifampicin Isoniazid (RH) B/672 35,363
Rifampicin Isoniazid Ethambutol (RHE) B/672 2,107
Rifampicin Isoniazid Pyrazinamide (RHZ) — Ch|B/90 4,039
Rifampicin Isoniazid RH -Children B/90 7,678
Streptomycin inj Vials 146,528
Ethambutol 100mg tabs B/500 106
Isoniazide 100mg tabs B/100 4,390
Isoniazide 300mg tabs B/100 0
MB (A) Blisters 18,690
PB (A) Blisters 2,842
MB (C) Blisters 512
PB (C) Blisters 222
Clofazimine 100mg T/500 20
Clofazimine S0mg T/1000 12

The program had been piloting a newly designed system for managing Tuberculosis and
Leprosy Medicines as its first objective, one the 2015 target is to ensure uninterrupted supply
of quality TB and leprosy medicines at all levels.

The pilot commenced on September 2013 in Tanga region and is expected to end on June
2014, thereafter if the pilot will be proved to be useful in improving TB & Leprosy medicines
management in the country, the program will set to roll out the system countrywide.

Community TB care has been implemented in the country since 2003 to complement DOT
coverage which is now national wide with high treatment success rates. Despite of the
national DOTs coverage, a number of challenges still exist in the control and prevention of
TB in Tanzania. They include delays by patients in seeking care when TB symptoms set in,
passive participation of the community in TB care and control, stigma associated with TB and
HIV and poor adherence to anti-TB regimens, leading to an increased threat of drug-resistant
TB. To address these challenges, the MoHSW in collaboration with development partners
put more emphasis in community and Civil Society Organizations (CSOs) involvement and
empowerment for TB control at community level.

Communities and CSOs empowerment is one of the areas of intervention under the second
component of the post 2015 TB Strategy. Community-based organizations (CBOs) and
members of key affected communities are in a unique position to assess and address the needs
of their own people. This is especially true for marginalized people who are criminalized and/
or stigmatized and who therefore often avoid the services. The strengths of CSOs including
CBOs include their reach and ability to engage marginalized or remote people. This direct
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empowerment of organizations and other actors in their own community response brings
greater credibility and relevance to community service delivery systems.

NTLP has been using three approaches to engage and empower communities including
NGOs and other CSOs for building and strengthening community systems to increase TB case
detection, deliver services and to support communities to use those services for increased
treatment success. The following are the community engagement approaches and status of
implementation:

7.2.1 Engagement of Non-Governmental Organization (NGOs) and other Civil Society
Organizations (CSOs) in community TB control activities

This approach involves sensitizing NGOs and other CSOs to integrating community-based
tuberculosis activities into their works. This has been implemented under phased ENGAGE
TB project. Tanzania is one of five countries implementing the ENGAGE TB project. Other
countriesinclude South Africa, Democratic Republic of Congo, Ethiopia and Kenya. In Tanzania,
the project started in 2012 under WHO support. A national operational guideline for ENGAGE
TB and Community TB care handbook for community health workers are in place. A number of
CSOs have been sensitized and most of them have shown an interest. However, lack of funds
for the engagement remained to be the challenge. Only one NGO (Pathfinder International)
among sensitized CSOs has integrated community TB care into HIV/AIDS home based care in
Kinondoni Municipal Council, in Dar es Salaam. According to data from Kinondoni, the project
has contributed 8% of TB cases notified in Kinondoni in 2013. More regional sensitization to
national CSOs and support are planned for the coming year.

7.2.2 Patient Centred Treatment (PCT)

This is another approach for community involvement in TB control in the country. TB patients
have been managed through Patient Centred Treatment (PCT) approach countrywide.
Patients have an option to choose where they would like to be supervised during their daily
TB treatment, whether at a health facility (facility based DOT) or at home (home based DOT).
Besides, patients have the liberty to choose a treatment supporter of their own choice. Data
for this year shows that, 82% of all notified TB patients were supervised at home by community
treatment supporters who were mostly family members and community health workers
including former TB patients. In 2012, 83% of TB patients who treated under home based DOT
were successfully treated. The challenge is improper implementation of PCT procedures to
some of newly allocated health workers to TB clinics and low capacity to conduct supervision
beyond health facility. To overcome these challenges, the Programme in collaboration with
Novartis Foundation produced and distributed 1,000 PCT DVD educational materials (English
and Swahili version) to health facilities in all 26 regions including Zanzibar. The material was
meant to create awareness of 8 steps of PCT to health workers. The programme is planning
to strengthen supervision and mentorship to health workers who supervise treatment
supporters at health facility.

7.2.3 Involvement of community TB health workers

Community health workers are people with some formal education who are given training to
contribute to community based health activities and services. These include ex TB patients,
sputum fixers, home based care providers etc.
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Under PATH support, 75 sputum fixers were identified and supported to fix sputum at remote
dispensaries and transport smears to diagnostic centres for examination. The documentation
conducted in Geita district in 2013 has shown that from 2009 - 2012; two sputum fixers
contributed an average 14.5% of smear positive TB case notifications in the district.
Furthermore, 85.8% of all smears examined at two diagnostic centres were from sputum
fixers contributing 66% of all smears positive TB diagnosed. The programme is planning
to scale up the intervention to all districts in order to increase access of TB diagnosis to
communities living more than 10 kilometers from TB diagnostic centres.

Since 2009, the Programme also started to reinforce community TB care by establishing
the involvement of community social groups including ex TB patients. Till 2013, 395 groups
have been formed with 5,238 members all over the country. Since then the programme in
collaboration with other implementing partners has been training and supporting the groups
to undertake TB control activities at community level. The groups are involved in community
sensitization activities, supporting TB patients during treatment course, defaulter tracing and
intensified case finding in their respective areas. In 2012 and 2013, community groups were
contributed to TB control as stipulated in the table below:

Table 23: Community contribution to TB control and Patient care for 2012 and 2013

Indicator Average Percent
(year)

Number of referrals of presumptive TB patients (TB suspects) attribut-
able to communities (e.g. community volunteers, community health 10 (2013)
workers) expressed as a percentage of all TB suspects in country

Number of notified TB cases resulting from referral by communities
(e.g. community volunteers, community health workers) expressed as 15 (2013)
a percentage of all newly notified TB cases in the country

Number of newly notified TB patients who received community-
based DOT and/or adherence support expressed as a percentage of 82 (2012)
all patients receiving treatment in country

The un-reporting districts for community contribution in TB control remain a challenge where
by only 47 districts reported. Another challenge is parallel system of reporting community
contribution. To address this, the programme has developed and distributed TB presumptive/
contact tracing forms, community referral forms, community TB register and quarterly
reporting form to capture community contribution. The yield information will be captured in
NTLP M&E system. This will help programme to receive community contribution data along
with other data.
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7.3 Advocacy, Communication and Social Mobilization (ACSM) activities

7.3.1 Commemorations

World Leprosy Day was commemorated at regional level on 27™ January 2013. The government
statement was given by the Minister for Health and Social Welfare Hon. Dr. Suleiman Rashid
with an emphasis on community involvement and timely reporting to health facilities for
early case detection and treatment. The theme for World Leprosy Day was “Dumisha huduma
bora kwa watu walioathiriwa na ukoma”.

World Tuberculosis Day was marked on the 24" March 2013.Among activities implemented
were: active case finding by screening of people for TB; road shows; health education;
distribution of IEC and promotional materials. At National level there was a press conference
on 22" March 2013 during which the Minister for Health and Social Welfare Dr. Suleiman
Rashid gave an official statement on World TB Day in front of media. This was followed with
official launching of ENGAGETB project which was founded under the auspices of World Health
Organization (WHO).The event was covered by both print and electronic media. Among them
were: [TV, Channel Ten, Star TV, Radio Free Africa, TBC Taifa, Clouds FM, Radio One Stereo
and BBC radio. On print media the event was covered by the Daily News, The Citizen, The
Guardian, Tanzania Daima and Nipashe.

The theme of the “World TB Day was Stop TB in my life time” which was translated into
Kiswahili as “Jukumu la Kudhibiti Kifua kikuu ni la kila mmoja wetu”.

A number of IEC and audio visual materials were designed, produced for World TB day
commemoration. These included wheel covers, umbrellas, printed posters, leaflets, fact
sheets, T-shirts, pens with TB message, street banners, khangas and caps. The Programme
also produced educational video documentaries on TB, TB/HIV and community involvement
which were distributed to all health facilities with TV and DVD sets in the patients’ waiting
area (lobby). Relevant messages in a form of spots and talk shows were disseminated through
Radio and TV stations with wide coverage.

7.3.2 Community sensitization

In the year under review community sensitization activities were implemented in six Global
Fund supported regions (Kagera, Kigoma, Mara, Dodoma, Manyara and Rukwa). The aim of
the campaign was to increase community awareness on signs and symptoms of TB, diagnosis
and treatment. Sensitization was done through road shows, health education sessions and
distribution of educational materials and screening of suspects for TB.

7.3.3 Leprosy control activities

As part of leprosy elimination strategy, the programme conducted one Leprosy Elimination
Campaign (LEC) in Nanyumbu district in Mtwara region with support from GLRA. The main
objective of the campaign was to early detect and treat leprosy cases and achieve the global
leprosy elimination target of less than one case per 10,000 people in Nanyumbu district.
Specific objectives were:
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% To raise community awareness hence improve health seeking behaviours

% To equip health care workers with knowledge and skills that will enable them to detect,
diagnose and treat effectively leprosy patients

% To provide informal knowledge about leprosy to community leaders to enable them to
motivate the communities and invite leprosy suspects to come forward for screening and
treatment

% Orient RHMT/CHMT members on leprosy control in the country as well as leprosy
elimination campaign process with emphasis on leprosy situation in Mtwara region
particularly Nanyumbu district

A total of 140 people including health care workers, primary and secondary school teachers,
village health works, VEOs and village chairmen were oriented on guidelines and leprosy
control in the country.

Leprosy screening exercise was conduct in 15 selected sites. A total of 668 people were
screened, 74 (92.5%) were new cases, 6 (7.5%) return after default, 8 (10%) PB children and
2 (2.5%) MB and 5(6.2%) had disability grade two.

Apart from successful implementation of these activities low community awareness on signs
and symptoms of both TB and leprosy diseases, diagnosis and treatment is still a problem.
Many patients present themselves to health facilities in advance stages of the diseases.

In order to address this challenge the Programme intends to involve more partners/
stakeholders

7.4 Logistic Support
7.4.1 Transport

The NTLP receives logistic support for transport from various sources such as; GLRA (German
TB and Leprosy Relief Association), CDC/PEPFAR and GFATM. This support varies from
motorcycles, motor vehicles, as well as motorboats.

Currently, the NTLP has 38 motor vehicle, 236 motorcycles and 4 boats. These boats are for
regions bordering lakes, with hard area to reach by neither motor vehicle nor motorcycle.
These includes Kigoma and Rukwa region both bordering Lake Tanganyika. For many years,
the GLRA has been the main financier of transport logistics to the programme, with 28 motor
vehicles, 154 motor cycles and 4 boats. The remaining 82 motorcycles and 10 motor vehicles
are from CDC and GFATM.

Essentially, each region has one motor vehicle for regional TB and Leprosy coordinator, and
each district has two motorcycles; one for DTLC and one for TB/HIV Officer. The motor vehicle
caters for the whole region while motorcycle caters for the whole district. Maintenance is
mainly supported by GLRA and other financier respectively.
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7.5 Public and Private Partnership (PPP)

In 2013 coverage of TB services in the private sector were given emphases by the programme;
it is estimated that more than 10% of Private Health Facilities (PHF) are providing provision of
TB services. Of importance the private and faith based health facilities contributed to 22% of
total TB cases notified in the country.

The programme in collaboration with Management Sciences for Health (MSH) conducted
evaluation of TB case detection interventions through involvement of drug sellers from private
pharmacies and Accredited Drug Dispensing Outlets (ADDOs) in Morogoro and Dar es Salaam
regions in which a total of 122 pharmacies and 574 ADDOs were involved. The findings shows
that there is potential for improving TB case detection through engaging pharmaceutical
sector as out 697 and 105 TB presumptive cases referred to diagnostic centers, 20% and 8%
were confirmed smear positive TB cases in Morogoro and Dar es Salaam respectively.

Despite these successes, private health facilities in the country still face a number of challenges
which include

- Low involvement of the private sector in TB control services; majority are urban
concentrated

- inadequate infrastructure to support TB control services, particular diagnostic services
- Inadequate skilled personnel to delivery TB services in the sector

7.6  TB in Mining sector

The country is among signatories of Southern African Development Community (SADC)
declaration for TB in mining sector. The Declaration on TB in the Mining Sector affirms
the SADC member states’ commitment to the elimination of TB and pledges to improve
practices and standards related to the environment, health and safety in the mining sector.
In collaboration with International Organisation for Migration (IOM) the NTLP has introduced
TB control services in mining sector. In 2013 the programme conducted baseline assessment
in three large mining sites in the country i.e Mwadui in Shinyanga (Diamond), Geita (Gold)
and Merelani in Manyara region (Tanzanite) to assess the current practices in mining areas
and surrounding communities.

Key findings from this assessment were:

- commonly mentioned health vulnerability was the lack of health promotion information
and education

- Poor working environment including excessive exposure to dust and lack of protective
equipment

- Barriers to health services included loss of hours, overcrowding, long wait times and

61



National Tuberculosis and Leprosy Programme Annual Report 2013

unaffordability of services and transport to services
- There is significant HIV vulnerability at the extractive industry sites.

Further survey conducted by Kibong’oto Infectious Disease Hospital (KIDH) at Merelani,
Simanjiro revealed that out of 602 randomly screened small scale miners (SSM), 25(4%) were
confirmed Smear positive TB cases indicating the burden of TB in mining areas is very high

7.7 Supervision

The NTLP routinely conducted supportive supervision and mentoring activities at central,
regional and district levels. The joint supervision at the central level was conducted in 17
regions across the country with support from PATH and CDC/PEPFAR. These regions include
Mbeya, Iringa, Tanga, Singida, Ruvuma, Tabora, Shinyanga, Morogoro, Temeke, Lindi, Mtwara,
Kilimanjaro, Arusha, Pwani, Mwanza, llala and Kinondoni. However 6 regions which are
supported by GFR 6 were not supervised due to delay in disbursement of funds. At the regional
and district levels the supervision were conducted at least twice in year in collaboration with
regional and council health management teams.

In general the key findings from these supportive supervisions include:
7.7.1 Achievement

- Theregions performed well in terms of TB case detection and management in line with
NSP IV

- Collaborative TB/HIV activities are being implemented both at CTC and TB clinics, The TB/
HIV integrated services have been scaled up to 50% of all district hospitals

- Regions have sufficient drugs, laboratory reagents and supplies with few facilities reported
some episodes of out of stock.

- TB and Leprosy control activities were incorporated into CCHP, with varied budget from
the basket fund ranging from 2% to 6%

- Robust recording and reporting system for TB and leprosy cases at all levels of program
implementation

- TB and leprosy commodities at regional and district levels are kept in pharmacies and
managed according to drug management practices.

7.7.2 Gaps identified

- Majority of the regions and districts are not produce supervision reports and their
schedules are not realistic posing a doubt on numbers and quality of supervisions
conducted
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- Weak EQA system; most of diagnostic centre visited few performing TB diagnosis
properly: EQA slides are not collected/kept; SOP’s were not displayed and internal control
was not including in their routine procedure

- Community TB care activities were minimal implemented : Most Ex-TB patients clubs are
not active, No evidence of most community TB activities (sensitization, training on CBDOT
to health workers and treatment support, quarterly meetings of CBTC and supportive
supervision visits to the community)

- Electronic based TB registers were not fully functional in majority of the regions and
district due to computer illiteracy of the HCWs and huge workload at facilities

- Funds are received and captured in EPICOR and committed but still they were not utilized
due to lack of pre-planned activities recorded in the district financial management system
and delay in funds disbursement.

- Leprosy activities are not well known by most of coordinators and HWCs: POD registers

are not properly filled in most areas visited and referral of leprosy patients for specialized
care including surgery is not done due to lack of funds at councils.

7.8 Data Quality Assessment (DQA)

For the first time the NTLP through GF support conducted data quality assessment in six
regions: Kagera, Dodoma, Rukwa, Mara, Manyara and Kigoma. The DQA evaluate the
performance of two indicators; (i) case notification and (ii) treatment outcome. This exercise

was conducted by central unit staff using adapted WHO structured checklist; among the key
findings include;

- The quality of NTLP data in terms of accuracy, reliability and completeness is good.

- Quarterly TB reports, TB registers, and others source document were well matched on
part notification indicator

- Timeliness for reports submission from region to the central unit were not metin majority
of the regions

- There were evidence of initial defaulters from laboratory and unit registers, however
there is no tracing mechanism/strategies in place

- Huge discrepancy on TB treatment outcomes reports, majority of the district registers
did not matched with TB quarterly cohort reports

7.9 Evaluation of TB surveillance system
7.9.1 Background

The Ministry of Health and Social Welfare (MoHSW) of the United Republic of Tanzania in
support of the Centers of Disease Control and Prevention (CDC) and World Health Organization
(WHO) conducted a review of the national TB surveillance data, which included an assessment
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of the surveillance and vital registration systems using a WHO checklist of TB surveillance
standards and benchmarks. The results of the assessment are intended to help inform the
development of a monitoring and evaluation (M&E) investment plan based on gaps in current
M&E systems in Tanzania. Below are objectives, methods used and main findings, a separate
detailed report is available.

7.9.2 Objectives
The objectives were to:

- Implement a checklist of TB surveillance standards and benchmarks to assess the Tanzania
national surveillance and vital registration system’s ability to accurately measure TB
incidence and mortality;

- Develop a proposed M&E investment plan to address issues identified during the
surveillance assessment.

7.9.3 Methods

During November 5-8, 2013 discussions were held with staff from the National Tuberculosis
and Leprosy Programme (NTLP), Temeke Hospital, and the Registration, Insolvency and
Trusteeship Agency (RITA). The assessment team also joined a meeting between the NTLP, the
Global Fund (including the Portfolio Manager for Tanzania), and other partners during which
the development of Tanzania’s funding proposals for the coming three years was discussed.

Tanzania’s TB surveillance and vital registration systems were assessed using the checklist of
standards and benchmarks developed by the Global Task Force on TB Impact Measurement, in
accordance with the standard user guide. This involved a desk review of program documents,
datasets, and the electronic surveillance system. Data were collated and analyzed. Results
were disseminated at an exit meeting, during which strategies to improve the measurement
of TB morbidity and mortality and assess the impact of TB control in Tanzania were discussed.

7.9.4 Main findings

The TB surveillance system in Tanzania has much strength but also gaps that need prompt
action. Of all the standards for TB surveillance, 5 were met, 3 were partially met, and 7 were
not met.1 Increased investment is required to address the gaps identified by the assessment.
Based on the assessment, the greatest strengths of TB surveillance in Tanzania include the
consistency of its data and its adherence and timely adjustments to best-practices in recording
and reporting as described by WHO guidelines. The primary challenges of the system include
utilizing the current electronic surveillance system (ETR.Net); knowing that all diagnosed TB
cases are reported and that reported cases are accurate; and achieving up-to-date coverage
for MDR TB, pediatric TB, and TB mortality surveillance. Increased investment is required to
address these gaps and build a system that can accurately measure TB incidence and mortality.
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Annex 1:

Tuberculosis patients (all forms) notified in Tanzania by region: 2013

new new extra- | Relapse | Failure | Return | Other Total
smear + | smear - | Pulmo- after
Region nary loss to
follow
up

Dar llala | 1,751 1,122 449 34 16 9 30 3,411
Dar Kinondoni 2,627 1,303 727 88 28 38 78 4,889
Dar Temeke 2,219 1,608 617 84 18 8 69 4,623
Dar llala Il 389 499 452 20 0 5 29 1,394
Dar es Salaam 6,986 4,532 2,245 226 62 60 206 | 14,317
Arusha 954 1,171 843 50 2 13 56 3,089
Dodoma 700 938 519 25 0 6 44 2,232
Iringa 829 750 606 42 4 4 35 2,270
Kagera 1,025 995 212 68 8 17 95 2,420
Kigoma 324 261 181 17 2 8 31 824
Kilimanjaro 922 958 490 79 4 12 63 2,528
Lindi 484 440 393 22 4 9 18 1,370
Manyara 863 872 713 41 2 10 42 2,543
Mara 987 914 1,063 56 7 12 94 3,133
Mbeya 1,233 1,124 1,164 69 7 4 51 3,652
Morogoro 1,110 1,431 616 35 3 13 23 3,231
Mtwara 843 431 438 79 2 7 99 1,899
Mwanza 2,134 | 2,633| 1,527 63 15 24 30| 6,426
Pwani 1,050 520 583 45 2 12 29 2,241
Rukwa 348 152 190 12 0 14 719
Ruvuma 342 494 696 15 1 77 1,627
Shinyanga 1,440 1,655 1,005 48 4 14 89 4,255
Singida 458 557 305 27 0 34 1,383
Tabora 496 801 485 19 1 19 1,827
Tanga 720 1,593 547 46 1 146 3,060
Mainland 24,248 | 23,222 | 14,821 1,084 131 245 1,295 | 65,046
Pemba 69 50 58 5 0 0 182
Unguja 248 99 137 12 2 0 504
Zanzibar 317 149 195 17 0 686
Tanzania 24,565 | 23,371 | 15,016 1,101 133 251 1,295 | 65,732
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Annex 2:

Age and sex distribution of new smear positive pulmonary tuberculosis patients notified in 2013

Region f\g’;’ 0-14 | 15-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65+ | Total
Dar llala |l M 12 207 378 306 161 59 34 1,157
F 19 117 215 144 57 19 23 594
Total 31 324 593 450 218 78 57 1,751
Dar Kinondoni | M 31 263 555 397 230 135 45 1,656
F 42 202 333 209 105 49 31 971
Total 73 465 888 606 335 184 76 2,627
Dar Temeke M 30 232 456 336 175 70 54 1,353
F 32 194 284 199 93 33 31 866
Total 62 426 740 535 268 103 85 2,219
Dar llala Il M 4 42 67 58 49 15 8 243
F 4 26 44 39 20 7 6 146
Total 8 68 111 97 69 22 14 389
Arusha M 11 88 194 164 91 57 36 641
F 8 60 97 70 35 23 20 313
Total 19 148 291 234 126 80 56 954
Dodoma M 10 36 117 131 108 27 61 490
F 5 27 72 49 24 14 19 210
Total 15 63 189 180 132 41 80 700
Iringa M 3 48 158 134 68 42 20 473
F 8 63 107 105 37 23 13 356
Total 11 111 265 239 105 65 33 829
Kagera M 7 47 151 194 138 83 57 677
F 9 51 96 101 42 21 28 348
Total 16 98 247 295 180 104 85 1,025
Kigoma M 1 22 43 47 37 29 17 196
F 5 24 35 30 15 10 9 128
Total 6 46 78 77 52 39 26 324
Kilimanjaro M 9 54 179 222 114 51 45 674
F 3 58 68 57 30 16 16 248
Total 12 112 247 279 144 67 61 922
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Lindi M 25 93 90 67 25 28 333
F 24 42 31 30 10 10 151
Total 9 49 135 121 97 35 38 484
Manyara M 14 67 136 140 97 52 55 561
F 9 57 76 58 40 28 34 302
Total 23 124 212 198 137 80 89 863
Mara M 16 69 118 130 93 39 55 520
F 12 72 114 119 69 37 44 467
Total 28 141 232 249 162 76 99 987
Mbeya M 7 65 250 220 112 42 37 733
F 17 80 199 123 38 31 12 500
Total 24 145 449 343 150 73 49 1,233
Morogoro M 7 112 203 191 119 56 38 726
F 12 77 124 88 48 24 11 384
Total 19 189 327 279 167 80 49 1,110
Mtwara M 43 120 152 112 62 34 526
F 37 80 81 51 32 32 317
Total 7 80 200 233 163 94 66 843
Mwanza M 20 118 331 378 233 129 134 1,343
F 19 138 283 193 82 38 38 791
Total 39 256 614 571 315 167 172 2,134
Pwani M 16 86 171 170 104 63 51 661
F 9 64 120 93 41 33 29 389
Total 25 150 291 263 145 96 80 1,050
Rukwa M 3 14 57 62 33 14 19 202
F 4 27 41 36 18 8 12 146
Total 7 41 98 98 51 22 31 348
Ruvuma M 1 30 36 59 48 23 20 217
F 3 17 37 29 19 11 9 125
Total 4 47 73 88 67 34 29 342
Shinyanga M 10 71 214 280 188 112 107 982
F 15 88 137 110 56 23 29 458
Total 25 159 351 390 244 135 136 1,440
Singida M 1 25 74 89 66 44 44 343
F 0 22 34 30 8 14 7 115
Total 1 47 108 119 74 58 51 458
Tabora M 2 24 58 81 74 44 18 301
F 3 28 56 42 29 18 19 195
Total 5 52 114 123 103 62 37 496
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Tanga M 6 60 129 129 88 33 36 481
F 10 41 64 67 27 20 10 239
Total 16 101 193 196 115 53 46 720
Mainland M 229 | 1,848 | 4,288| 4,160| 2,605| 1,306| 1,053 15,489
F 256 | 1,594 | 2,758| 2,103| 1,014 542 492 8,759
Total 485| 3,442 | 7,046| 6,263 | 3,619| 1,848 | 1,545 24,248
Pemba M 0 3 9 8 10 4 6 40
F 2 4 9 5 3 4 2 29
Total 2 7 18 13 13 8 8 69
Unguja M 6 38 49 34 25 10 8 170
F 3 22 20 15 12 1 5 78
Total 9 60 69 49 37 11 13 248
Zanzibar M 6 41 58 42 35 14 14 210
F 5 26 29 20 15 5 7 107
Total 11 67 87 62 50 19 21 317
Tanzania M 235| 1,889| 4,346| 4,202| 2,640| 1,320| 1,067 15,699
F 261 | 1,620| 2,787| 2,123| 1,029 547 499 8,866
Total 496 | 3,509| 7,133| 6,325| 3,669 1,867| 1,566 24,565

69




€00°€ 0LT T0€T OoTT €9 LYy LY 8¢ 6T 09T 06 0L v | € 7987 9.6 988 0¢8 s 8LC [p10L
618 ey 98¢ 144 ST 6 (]9 € L 99 0€ 9¢ 6¢L S8¢€ 1443 dixX3 moN
SOT'T 99s 6€S 14 ST |O0T (9T |€T |¢€ €9 13 8¢ T00°T €09 867 NE4Y MaN
6L0°T €0L 9L€ 19 €€ [8C [Tz |71 |6 137 14 91 v | € [43 88 4% 0¢z8 s 84T dg4y maN
eysniy
T8T'ET L£0'8 1A% 14974 cve | ¢9T | €TC | IST | ¢9 ceL €8¢ (9723 e | Ve LTT'9 TE€S'E 96S'C €L9'S 90L'E L96'T | [p10L
905°C wor'T vOT‘T 78 6 |Sv |cCE |PT |8 00¢ 70T 96 061°C SETT 556 dix3 maN
S8C'Y 10S°C ¥8LT oct 69 159 0s €€ LT L8C 0SsT LET 8¢8'c 6vC'T 6LS'T N84V MoN
06£9 YET'Y 95C't 00¢ VET | 99 TET | V6 LE 144 6CT 91T (4 44 60T LY 9 €L9'S 90L'E L96'T | dg4V maN
wee|es sa Jeq
LLTT viL €99 VL LE LE L S 4 16T TL 08 0 |0 008 097 ove 144 i 70T 101
6Ly 9s¢ 144 s]3 €T | LT | T T 0 19 1€ (o]3 L8€ 1T¢ 9.1 dix3 man
T6v 68¢ c0¢ [44 €T 6 0 0 0 99 Le 6¢C 1147 6v¢ o1 N4V MoN
L0€ 691 8E€T [44 T 11 9 14 4 143 €T T¢ 0 |0 0 0 0 144 i 0T dg4v MaN
Il eje| seq
Uty 67T 0891 06 19 |6€ |96 |S9 |T€ |vveE ¥8T 09T 6 |8 788°T 8S0°T 98 6YLT 9zT'T €79 [b101
708 1374 T9¢ T¢ L 14" T¢C 9T S 96 514 8 999 cLE v6¢ dixX3 MmoN
L6E'T 68L 809 Le 8T 6 6¢ (014 6 [44* 9L 99 66T'T SL9 ves NE4v MaN
TL6°T 09T T1L [47 9¢ 9T |9% |6C |[LT |90T 09 9 6 |8 6T 1T 8 6YLT 9711 €79 dg4y maN
ENEMETRE.
8tL'Y 668'C 6¢8T 16 09 T€ SS 8¢ LT i €8 €9 vl | 6 €81°C LLTT 906 6€C'C Ev'T L08 [p10L
6LL [45% 443 €T L 9 L 14 € (013 8T a 6¢L 1474 90¢ diX3 MoN
6671 868 109 [43 6T [€T |¥T |6 S 89 0€ 8¢ S6ET 0v8 SSS N4V MaN
()57 6vS'T T06 14 143 4" 143 S¢ 6 89 S€ €¢ YT | 6 6§ v 14 6€C°C (437 £08 dg4v MaN
juopuoury| Jeq
¥00°€ 7€6'T TL0'T 67T 6 SS SS 1374 1 16 14 9 6 |L 097’1 9¢€L s ovy'T L00'T E€EY [p10L
1444 15¢ €67 0¢ T |8 € € 0 €T L 9 801 6¢C¢C 6LT dix3 manN
868 141 €LE 6€ 6T |0C |!L 14 € 1€ LT 14 128 <1:34 9€€ NE4V MmaN
799°T 9ST'T 90§ 06 €9 Lc 14 9€ 6 Ly T¢ 9¢ 6 |L T€ [44 6 ovy'T L00'T 13317 dg4v MaN
| efejl Jeq
1 w El 1 w E) 1 w El 1 w El 1| 1 w E) 1 W El uoibal
|030{ no Jafsupij jo43u0) Jo 1o paig aunjin4 pa13]dwo) Juawnall paind '

ZTOT Ul paynou (wind enx3‘dg4v ‘Ng4v) siuaned g1 Mau Jo S}jnsaJl jJudawieas)

:€ Xauuy

70



eieA

0ce’e VEET 988 8T ¢t |9 9T |€T |¢€ CEeT 8 8V G99°T 888 LL9 88V 9€€ [4°)} |b10]
¢s9 €¢E 6¢CE S S 0 4 T T LT 91 17 819 T0€ LTE diXx3 moN
LT8 9Ly ve € T 4 14 € T 09 13 Y4 0sL LEY €TE Ng4v MmaN
1sL SES 9T¢ 0ot 9 14 0T |6 T 174 €€ T L6T 0stT LY 88" 9€¢ ¢ST dg4v MmaN
eJeAue|n
0ze'T vSL 999 a9 ¢e (0E |vT |OT |v €6 LS 9¢ €89 0LE €TE 99y 8¢ 81 [b1oL
8LY T8¢ LT 1€ vl | LT |S € 4 [4% Y4 LT 00v 60¢ 16l dix3q moN
LO€ LT GET €T L 9 14 € T LT 97 1T €9¢ i LTT Ng1v MaN
SES T€e 0¢ 8T T | L S 14 T 144 91 8 0¢ ST S 99v 8¢ 81 dg4v maN
pun
LLTT 8TY'T 6vL 08T SC¢T [SS | ¢OT | TL |T€ |LLT 90T TL T S69 LTV T09 9¢v SLT [b10]
GB8€ 0€¢ QST 14 S¢ T¢ S¢ LT 8 14/ Y4 6T 0L¢ €91 L0T dix3 maN
L88 (419 GEE 214 S€ €T LE [44 ST 16 [4S] 6€ 11, 13747 89¢ NEG4v MmN
S06 99 6S¢ 98 59 T¢ oy [43 8 (474 6¢ €T TE€T 68 [474 T09 9ty SLT dg4v MaN
oJefuewl|iy
616 0€S 61V 9¢ LT 6 0€ LT €T 79 8¢ 9¢ €09 6T€ 8¢ 144 8€T L8 o101
(0114 0T 9¢1 L S 4 8 [4 9 LT L (0] 861 06 80T dix3 maN
L9€ L0¢C 091 8 L T 14 [4 4 T€ T¢C (0] vee LLT LYT NE4Y MaN
[4513 6T¢C €eT 1T S 9 8T €T S 91 01 9 18 [4) 6¢ Y44 8E€T L8 dg4v¥ MmaN
ewosy
20€’C 9SY'T 98 1T 8 € 144 8T 9 STT L9 514 81T (474 oLY L96 679 8T¢ [p10L
Se SET OoTT 0 0 0 € 4 T 8 14 14 1474 6¢C1 S0T dix3 maN
S20T 6¢9 96¢ 14 € T S € 4 69 oy 6¢ LY6 €89 79¢€ NEg4vY MmaN
€01 69 ove L S 4 9T €T € 8¢ €¢ ST T 0 T £96 6%9 8T€ dg4v MaN
elodey|
G8SC 8SY'T LTT'T [43 [44 (0] ST L 8 70¢ Le1 LL ¥SST €78 1L 08L 65 Tce |p10L
£99 8G¢ 60€ 14 € T T 0 T 6V S€ Vi €19 oce €6¢ dix3 maN
900°T T9S Sty 8 9 [4 1T 14 L €6 SS 8¢ 768 96t 86€ NE4Y MoN
16 6€S €LE 0¢ €T L € € 0 29 LE S¢ LY LT 0¢ 08L 6SY Tce dg4v MoN
e3uu|
600°C [444n" L8L o€ 9T 14" € 4 T (974 9¢ LT 89€T 708 795 S99 vLE 16T [p10L
88€ [444 991 8 € S 0 0 0 9 9 0 VLE €1¢ 191 dix3 maN
6€6 (41 LBE 14" 8 9 [4 T T €¢ [ 11 006 TES 69€ NEG4v MmN
89 51474 1474 8 S € T T 0 14" 8 9 6 09 143 S99 vLE 16T dg4v MaN

ewopoq

71



[43°) 98¢ 9¢ 4 4 0 4 4 0 9¢ V1 T 0 v0€ TLT €eT 86¢C L6T 10T [b10]
18T S0T 9L 0 0 0 0 0 0 0T 9 14 TLT 66 [4A dix3 monN
i 6L 29 T T 0 T T 0 9 ) T €eT L 179 Ng4v maN
(0] 83 [4ord 80T T T 0 T T 0 (0]8 € L 0 0 0 0 86¢C L6T 10T dg4v maN
eminy
T/8°T ovT'T TEL €T 14 6 0o |¢C |8 61T <9 vS 9 TeL (01747 T6c L6 €09 69¢€ [b10]
18374 6S¢ LT 14 4 4 9 14 4 6¢C 91 €T 6¢€ LET qqtl dix3q moN
qS€E [ x4 eVl T T 0 4 T T 143 0¢ Y1 81¢ 06T 8¢T Ng4v MaN
G80°T 699 9TV 8 T L ¢C | LT | S 99 6¢ LC 9 T¢ €T 8 L6 €09 69¢€ dg4v manN
luemd
S6L'S 6v1'c 9ve‘C 66T 9CT | €L |CET |06 |V |6EE €0¢ 9€T 0T €EL'E 01T T€9T 78€'T 616 €9v |b10]
8LE'T (474 9€9 09 6¢ |[TC |VvC |6 ST | LL (017 LE LT 99 €99 dix3 mapN
99¢‘c | 8€ET | 8TOT |49 IV |9¢ |SS |9€ |61 |/¥T |S8 79 L60°C | 9LT'T |TT6 N4V moN
1S0°C 69€°T 89 8 99 |9C |€S |Sv |8 STT 8L LE 0T 60% ¢9¢ LYT 78¢€'T 616 €9 dg4v moN
ezuemin
€CL'T 6ETT 789 ST OT |9 0T |6 T 144 LT V1 0 S66 €99 e 99 (017474 (444 [b10]
1374% €0¢€ ovT 4 T T 0 0 0 0T S S TEVY L6¢C VET dix3 maN
(013174 60¢ 181 4 4 0 0 0 0 ST 11 14 €LY 96¢C LLT Ng4v¥ MaN
06L LTS €9¢ 1T L 14 0T |6 T 91 1T S 0 16 09 T€ 799 (01747 (444 dg4v maN
Y
16T°E 6/6°T 474" TL 8¢ | €€ |vC |ST |6 T €6 (8% 0 €I6°T GET'T 8LL T¥0°T 869 eve [b1of
T6L 98Y S0€ 1 8 9 ) 14 T LY 143 €T Y4 (017274 G8¢ dix3 maN
1127 0TL T0S T4 €T | ¢TI |TIT |9 S 9 6¢ 14 ITTT ¢S9 6St Ng4v MaN
68T'T €8L 901 [43 LT | ST |8 ) € TE 0¢ T 0 LL 197 143 90T 869 Eve dg4v maN
0J08040|A
€0L'E 660°C 09T 8¢ LT |TT €V |T€ |¢CT |STC TET 78 4 95€'C S6T'T T90T 6S0'T €79 9ev |b10]
9€T'T €29 €1S S T 14 L S C 69 13 ve GS0°T 78S €LY dix3 maN
9€T'T T€9 [0S 9 S T S € 4 6S LE [44 990'T 989 (01217 Ngdv maN
TEV'T Y8 989 LT T |9 T€ |€C |8 L8 6S 8¢ [4 34 LCT 80T 6S0°T €79 9ev dg4v maN
eAaqIN
S66°C [8E'T 809°T 89 9C¢ |¢E |0L |8E |CE |S6 S 147 9 19T LL9 S€6 YSTT L8S L9S |b10]
Sv6 8LE £9S 8 14 14 ) € 4 Y4 ST 0T L06 9G¢ 1SS dix3 mapN
SLL 09¢ STy 8T 6 6 ¢c |€ET |6 6¢ T¢ 8T 969 LTE 6LE Ng4v MaN
SLT'T 6179 9¢9 [43 €T |6T |€V |¢C |TC |T¢€ 8T €T 9 6 14 S YSTT L8S £9S dg4v maN

72



00T 179 6€ € € 0 T 0 T 14 4 4 T |T TS [43 6T (017 €¢C LT [b101
LT 1T 9 0 0 0 0 0 0 4 T T ST (0] S dixy maN
8¢ 144 1 4 4 0 0 0 0 0 0 0 9¢€ [44 14 Ng4v maN
514 9¢ 6T T T 0 T 0 T 4 T T T |T 0 0 0 (017 €¢C LT dg4v maN
eqwad
SSTULY | LLL'LT | 8LY'6T |TET'T | 689 | ¢y | €TL | 89¥ | SvC | LEST | €0S'T | ¥EOT | 9F | 6E ¢T0‘8C | TI9'ST |TOV'CT |91I8VT | L9t'6 6V€'S | [p10L
T68‘TT | 6L£9 [41 LLT PST | €CT | 8PT | €8 |99 | C69 98¢ 90¢ vLL'0OT | 9SL‘S 8T0'S dixj maN
780°LT | /99'6 STY'L e 60T | CET | LTT | 6CT |88 |CSOT | €19 (3374 ULY'ST | 9TL'8 9S.9 Ng4v MmaN
¢8T'8T | TELTT | TSS9 €IS 9CE | L8T | 8VE | 99C | 6 | €6L ¥0s 68¢ 97 | 6€ 99/T 6€T'T L179 9TI8VT | L9V'6 6v€’S | dg4V MaN
puejuiein
88.°C 0791 89TT 6 IS |0 |€C |LT |9 80T 69 6€ 0 |0 858T 6€0°T 618 80L 14%4% ¥9¢ |p10]
¥0S 06¢ 1744 0¢ OT |OT |¢. 9 T 6T ot 6 8s¥ 79¢ V61 dix3g maN
v6€'T L9L LC9 (0]7 6T |T¢ |L S 4 12°) oy 1 €611 €0L 06S Ngdv MmaN
068 €99 LTE TE ¢ |6 6 9 € 33 6T 9T 0|0 LOT L 33 80L 1444 ¥9¢ dg4v maN
eSue|
€eeT 8L ¢SS L9 87 |61 |TL |CV |6C |L6 S S ¢ |¢C LSL € 1433 6€€ 17474 et [b101
[433 €81 6vT €¢C 8T | S 6¢ |9T |€T |T¢C 6 (4" 6S¢ ovT 6TT diXx3 maN
LTS S8¢ [4X4 0¢ €T | L 8T |8 0T |6V LT (44 (01517 LET €61 NEg41v¥ MaN
1414 €TE TLT 174 LT | L v¢ |8T |9 LT 9T TT ¢ |C 89 514 [44 6€€ 1744 Sc1 dg4v MoN
ejoge|
18¢'T 8L 00s 474 9¢ |9T |9 14 C L S€ LE ¢ |T evL 4074 e 9T¥ €Te €0T /p101
98¢ GeT TST 6 € 9 0 0 0 ST S (0)8 9¢ LTT QET dixg maN
T€S T0€ 0€¢ LT T |9 0 0 0 13 9T 6T 6LV 1744 S0¢ Ng4v¥ maN
14 151743 6TT 91 A 4 9 14 [4 (44 1 8 A 4 T T 9TV €T1€ €0T dg4v maN
epiuls
L68°E [AXN G89°T 174 Sy |6¢ |TS |¢E |61 |SOC 12" 16 [N £S0°C PIT'T E€v6 80G°T 900°T ¢0S |p10]
688 1574 3374 9T 8 8 IT |8 € 89 6€ 6¢C V6L 96¢€ 86€ dix3 maN
8CET ovL 88§ T¢C ¢l |6 €T | S 8 L [43 (017 (4444} 169 T€S Ng4v maN
089°T TCT'T 6SS LE SC |¢T |LT |6T |8 <99 1374 (44 ¢ |1 1874 LT 14 80S'T 900°'T ¢0s dg4v maN
edueAulys
8V°T 0¢s8 T99 [4 T T 0 0 0 06 159 6€ 0 |0 20T €GS LY S9¢€ ST¢C 0sT [b101
TTL 89¢ e€ve T 0 T 0 0 0 €9 174 6¢C LS9 1443 €T1€e dix3 maN
S8¢€ 0ce S91 0 0 0 0 0 0 T¢ 1 L ¥9¢€ 90¢ 84T NEg41v¥ MaN
8¢ [4X4 €91 T T 0 0 0 0 9T €T € 0|0 € € 0 S9¢€ ST¢C 0sT dg4v MmoN

ewnAny

73



SY6'09 | TYI'9E | v08‘vZ | ¥9S‘T | TS6 | €T9 | 06 | 229 | 8OE | EOE'E | 606'T | V6E'T | 28| S9 | LT | ETE'VE | TVT'6T | TLO'ST | €SL'0Z | ESE'ET | 00V‘L | leoL
8/V'VT | T€8'L |L¥9'9 |S9E |S6T |OLT [0ST |LOT |€L | €06 |66V |vOv 0€0’€T | 0€0Z | 0009 dix3 maN
€6V'TC | OvZ'eT | €526 | 99y | 18T | S8T | £9¢ | ¢9T | SOT | ¢S€T |2z | 08S 80%'6T | SCO'TT | €8€'8 Ng{v MaN
v/6'vT |0L0°9T |¥06'8 |€€L |SLv |8SC | €8V | €SE | OET | 8Y0'T | 8€9 |OTv |28|S9| LT |S/8T |98T'T | 689 €52°07 | €SE'ET | 00v'L | dg4V MaN
eluezue|
605 L€ z81 6¢ oc |6 |v |€ [T [ve €z T v ¢ |z |vT 66 S/ 9T 08T v8 | /o010l
8 os [1e [v [z |z o 0 0 T 6 z 99 6€ LT dix3 mapN
o9et |z [vs [s e |z Jo 0 0 €1 6 v 80T 09 8y | Ng4V MaN
z0€ S0T L6 0T st |[s [v [e€ [1 |ot S S v ¢ |¢ |0 0 0 9z 08T v8 | dg4v MaN
Jeqlzuez
60% 997 eVl 97 (1 |6 |€ € [o [oe e 6 € |1 [¢ [eat L9 95 vee LST L9 jo101
9 6€ Sz v z |z o o [o s g T 15 6¢ e dix3 map
88 8v or € 1 |z o o [o [et 6 v L g€ ve Ng4V MaN
LST 6LT 8L 61 vT |[s |€ [€ [o s v v e |1t [z Jo 0 0 vee LST L9 dg4v Man

eln3un

74



ov 123 9 v |¥ |0 |OT |8 |C |¢€ € 0 |¢ |C |0 |T T 0 oc¢ o9t | v uJniay
SS 14% vt (€ (¢ [T |9 |€ |CT |V € T 19 |v |C|L S [4 o€ vz |9 aJnjied4
vic €sT 19 |¥v |€ |T |TT |6 |C |¥vT |TT |€ |V |€ |T |¥ [4 [4 LLT SCT | ¢S asde|ay weejes ss Jeg
89 6€ 6¢ (9 (€ |€ |€ |€ (0 |9 9 0 |0 |0 |0 |SE LT |8T |8T 0T |8 o101
1% 124 Tc |s |¢ |€ [T |T |0 |V 14 0 |0 |0 |0 |SE LT (8T |O 0 0 s49y10
1% 14 0 T |T |0 |0 (O |O |O 0 0 (0 |0 |0 |O 0 0 € € 0 uJniay
0 0 0 0o |0 |0 |O |O |O |O 0 0 [0 |0 |0 |O 0 0 0 0 0 24n|leq
6T 1T 8 0 |0 |0 |C |C |0 |C [4 0 |0 |[O |0 |O 0 0 ST L 8 asdejay I efejlJeq
[40]4 9¢T 99 (€ |€ |0 |¢T |OT (¢ |6T |ST |V |V |€ |T |S8 6V |9¢ |6L 99 | €¢ o101
L0T L9 ov (¢ (¢ (O |¥ |€ |T |ST |¢cT |€ (O |O |O (O8 9 |vE |9 1% [4 s494y1o
1T 11 0 T |T |0 |¥ (¥ |O |O 0 0 |¢ |C |0 |O 0 0 14 1% 0 uiniay
4" 6 € 0o |0 |0 |C |C |0 |O 0 0 (T |T |0 |€ 1 [4 9 S T aJnjie4
[44 6v € |0 |0 |0 |C |T |T |V € T |T |0 |T |¢ [4 0 €9 €y | 0¢C asde|ay o¥awsaL Jed
¥0¢ Svi 6s |9 |¥v |C |€T |6 |¥ |ST |¢T |€ |€ |C |T |€9 v |61 | V0T vL | 0€ |b101L
€L 6V ve |[T |T |0 | |T |T |€ [4 T |0 |0 |0 |69 oy |61 |8 S € s494y10
8T Vi 1% ¢ |¢ |0 |¥ |€ |T |¢ [4 0 |0 [0 |0 |T T 0 6 9 € uiniay
6¢ T¢ 8 ¢ |T |T | |T |T |¢ € 0 |€ |C |T |€ € 0 91 1T | S a4njled
v8 19 € |T |0 |T | |¥v |T |L S ¢ |0 [0 |0 |O 0 0 174 ¢S |61 asdejay luopuouby Jeg
[4%" €8 6¢ (v (v [0 |9 |V |T |6 L ¢ |S |V |T |8Y 0e (8T |Ov ve |9 o101
[4° S€ (T (0O (O (O |T |T (O |9 S T 10 |0 |0 |SV 6¢ |91 |0 0 0 s4dy1o
L S [4 0o |0 |0 | |T |T |T T 0 (0 |0 |0 |O 0 0 14 € 1 uiniay
V1 1T € T |T |0 |T |0 |T |T 0 T | [T |T |T 1 0 8 8 0 aJnjied4
6¢ [43 L € |¢€ |0 | | |0 |T T 0 |€ |€ |0 |C 0 [4 8¢ €C |S asde|ay | elejl 4ed
1 W q L | N| 4 1 W E| 1 W i|4 | 1L|W]|A 1 W E| 1 W E
|01 pa13|dwo) Aso3=ned uoldau
|eloL INO J3Jsued] | -uo)d Jo 1nQ paiq aJn|le4 juswieal| paJn)

ZTOZ Ul paypou suaned g1 (Joylo pue uiniay ‘sasde|ay) Juswieasl-al ||e JO S} NsaJ Juswieal|

' Xauuy

75



47 4 9T |T |0 |T |z |2 |0 |0 |0 |0 [0 |0 |O |€C T | 1T | 8T YT | v [p30L
0z 0] 0T |0 |0 |0 |O (0 |0 (O |0 |0 [0 |0 |O |OC 0T (0T |0 0 |0 SIdY10
z z o |0 o |0 (T (T |0 |0 (O |0 |O |O (OO 0 |0 [T T |0 uiniay
T 0 T |t |o |t |o |0 (0 |0 |0 |0 |0 |O (OO 0 |0 |0 0 |0 ainjieq
¢ 91 s |o oo |t |t (0 |0 |0 |0 |O |O |O |€ z |1t LT €T |V asde|ay ewosiy
€¥T  |€0T |o¥ [T |T |0 |T |0 [T |Z |Z |0 |T |T |0 |Z¢ 09 |41 |95 ve | T [p10L
8 99 9T |T |T |0 |0 [0 |O |Z | |0 |0 |0 |O |¥L 85 (9T |0 0 |0 SI9Y10
11 L v (0 |0 |0 (0 |0 |0 |0 [0 |0 |0 |0 |O |O 0 |0 |TT L |v uiniay
8 L T |o|o oo |0 (0 |0 |0 |0 |T |T [0 ]O 0 (0 |¢ 9 |T ain|leq
4% €2 6T |0 |0 |0 |T (0 |T |O |O |0 (0 |0 |O |€ z |1 |sg 1T | LT asde|ay esagey
143 €3 69 |z [T |T |T |T |0 |8T |2T |9 |T |0 [T |08 € |LE |0S 9z |¥¢ [p301
€6 €S ov |T |T |0 |T [T |0 |ZT |8 |¥ [0 |0 |O |iL € |vE |C 0 |¢ SIdY30
€ z T |ofo|o|o |0 (0 |0 |0 |0 |0 |O |01 0 |T |¢ z |0 uiniay
8 z 9 |T |0 |T |0 (0 |O (T |0 |Z |0 |0 |O |T 0o |T |¥ z |t aJn|ied
8t 9z ¢ |o |0 |0 |0 |0 (0O ¥ |¥ |0 |T |0 |T |T 0 |T |z 7T |0t asde|ay egu|
€L 0S €z |T |t |0 |z |T [T |€ |€ |0 |0 |O |0 |€€ 1 |21 |vE vz |01 [p30L
0€ 8T ¢t |T (T |0 |T |O (T [T |T |0 |0 |0 |0 |L€ 9T |TT |0 0 |0 s13Y10
L 9 T |ofo|o|o |0 (0 |0 |0 |0 |0 |O (0T T |0 |9 s |1 uiniay
o (o |o (o |0 (0o |0 |0 |0 O |O 0o (0 |oO 0 |0 aJn|ied
9¢ 9 0T |0 |0 |0 |T [T |0 |T |z |0 [0 |0 |O |S v |T |8¢ 6T |6 asde|ay ewopog
TET |98 Sy |8 [z |9 |€ |¢ |0 |6 |6 |0 |0 |0 [0 |49 o |LT |¥P e |t (L]
L Ly Lz |S | |€ |t [T |0 (£ | |0 |0 |0 |O |19 LE |vT |0 0 |0 SSE[le]
6 L ¢z |t (o T |T |t (0 |0 |0 |0 |O |O |0 |°T 0o [T |9 9 |0 uiniay
L S ¢z |o|ojo|o |0 (0 |0 |0 |0 |0 |O |0O]|T 0o [T |9 s |1 ainjieq
8% LT vT |¢ |0 |z |T [T |0 |z |z |0 |0 |0 [0 |¥ € |1 |te 1 |11 asde|ay eysniy
98 |€0v | €8T |6T |[¥T |S |¥E |9C |8 |6V |OF |6 |CT |6 |€ |1€C |OVI |16 |T¥C |¥LT |19 [p30L
LLT |SLT 20T |8 |S |€ |8 |9 | |8C |€ |S |0 |0 |0 |6TC |TET |48 |¥I 6 |G SIEe)

76



6 L z |o oo |T |T (0 |Z |z |0 |0 |0 |O |€ z |1 |¢€ T |1 uiniay
S 12 T |ofojo|o |0 (0 |T |0 |t |0 |O (OO 0 |0 |V v |0 ainjieq
LT 91 IT |T (0 [T |0 |O (0 |Z |T |t |0 |0 [0 |°T T |0 |€t YT |6 asde|ay oJo3oi0N
GST | L6 8 (¢ |0 |z |S |¥ |T [/T |6 |8 |T |T |0 |69 vv | ST |19 6€ |TC [p30L
SL 9t 6¢ |0 |0 |0 |z [T |T | |¥ |€ [0 |0 |O |99 v |sT |0 0 |0 SI9Y10
€T 6 v |0 |0 |0 [T |T |0 |z |z |0 |0 |0 |O |O 0 |0 |OT 9 |v uiniay
S € Z |o|ojojo |0 (0 |0 |0 |0 |0 |O (OO 0o |0 |S € ¢ ain|ied
29 6€ € |¢ |o |z |z |z |0 (8 |€ |S |T |T |0 |€ € (0 |9t o€ |91 asde|ay eAaqin
9€T | €8 €S |€ |z |T |s |¥ [T |oOoT |S |S |T |0 [T |€S 1€ (2T |[¥9 v | €t [p30L
86 €€ sz |z [t |t |T |T |0 |¥v |z |z |T |0 |T |OS 62 |1z |0 0 |0 SIvY10
49 8 ¥ |0 [0 |0 |€ (¢ |0 |0 (0 |O |0 |O |O |T T |0 |8 v v uiniay
6 9 € |ofojo|o |0 (0 |T |0 [T |0 |O |O0]|T T |0 |¢L s |z ainjieq
LS 9¢ 12 |T [Tt |0 |T |0 [T |Ss |€ |z |0 |0 |0 |°T 0 [T |6v € | LT asde|ay elen
8TT | /L v |0 [0 |0 |T |z |0 |oOoT |6 [T |T |O [T |19 € |6C |v¥ ve |01 [p30L
29 9¢ 9z |0 |0 |0 |T [T |0 |9 |S |T [0 |0 |O |¥S 6T |ST [T T |0 SIY10
L L 0o |0 ]o |0 |0 (0 |0 (0O |0 |0 (0 |0 |O|T T [0 |9 9 |0 uiniay
0 0 o |0 |o|o |0 (0 |0 |0 |0 |0 |O |O (OO 0o (0 |oO 0 |0 ain|ieq
6t 143 ST |0 (0 |0 |T |T (0 |¥ |¥ |0 |T |0 |T |9 z |v |Lg LT |01 asde|ay eseAueln
81 1€ (T |0 |0 |0 |O [0 |0 |¥v |z |z | |T |C |TT 8 ¥ |6C 0z |6 [p30L
49 9 9 |0 |0 |0 |0 (0 |0 |0 |O |0 | |0 |C |OT 9 (¥ |0 0 |0 SIdY10
L S Z |ofojo|o |0 (0 |z |T |t |0 |O |01 T |0 |¥ € |1 uiniay
€ T ¢ |o|ojo|o |0 (0 |0 |0 |0 |0 |O (OO 0 |0 |€ T |¢ ainjieq
9z 6T L |0 |0 |0 |0 [0 |0 |z |T [T [T [T |0 |T T |0 |zt 9T |9 asde|ay lpun
T€T |[¥OT |ZZ |6 |6 |0 |9 |S |T |¥T |OT |¥ |C¢ |T |0 |OF v¢ |9T |09 vS |9 [p10]
9t 6C (T |z |z |0 |z [T |T |9 |€ |€ |0 |0 |0 |¥E 1T |€T |C z |0 SI9Y10
49 1T T |T |t |o |z |z (0 |T |T |0 |0 |0 |0 |€C T [T |9 9 |0 uiniay
S S o |0 |o |0 |0 (0 |0 |T |T |0 |z |z |O0]O 0 |0 |¢ T |0 ain|ieq
89 65 6 |9 |9 |0 |z |z |0 |9 |S [T |0 |0 (0 |V Z |t |os vy |9 asde|ay oJefuewi|iy

77



8 L T T [T |0 |T T 0 |T T 0 |0 |0 |0 |O 0 0 S 1% T a4njied
99 ov 91 (T |T |0 |O (O |O € € 0 |0 |0 |0 |C T 1 0s g€ |91 asde|ay e3ueAulys
09 LE € |0 |0 |O |O |O |O S [4 € |0 |0 |0 |€P 9¢ |LT |dT 6 € /o101
[4% 144 8T |0 |0 |0 |0 |O |O |T 0 T |0 |0 |0 |TP ve |LT |0 0 0 S4194310
T T 0 o0 |0 (0 |O (O |0 |O 0 0 |0 |0 (0 |O 0 0 T T 0 uiniay
[4 [4 0 0 |0 (O |O |O |O |O 0 0 |0 |0 (0 (T 1 0 1 T 0 aJnjied
ST 0T S 0 |0 (O |O |O |O |V [4 ¢ |0 |0 |0 |T T 0 0T L € asdejay BUWNANY
LE €¢ vT |0 |0 |0 |T T 0 [4 T T |0 |0 [0 |6T vl |S ST L 8 |b101
T¢ 91 S 0 |0 (0 |T T 0 [4 T T |0 |0 |0 |8T vl | v 0 0 0 S19Y30
€ [4 T 0 |0 (O |O |O |O |O 0 0 |0 |0 |0 |O 0 0 € [4 T uiniay
0 |0 |0 |0 |O 0 0 |0 |0 |0 |O 0 0 0 0 0 a4njied
€T S 8 0 |0 (O |O |O |O |O 0 0 |0 |0 (O (T 0 T [4) S L asde|ay EMINY
69 81 ¢ |0 |0 |0 |C ¢ |0 |8 9 ¢ |V |€ | T |LT 8 6 8¢ 6C |6 [lerlel]
LT 6 8 0 |0 (O |O |O |0 |V € T |T |0 |T |CT 9 9 0 0 0 s49Y10
6 8 T 0 |0 (0 |T T 0 1 0 T |0 |0 |0 |T T 0 9 9 0 uiniay
8 L T 0 |0 (0 |T T 0 |0 0 0 |¢ |¢ |0 |1 T 0 1% € T 24njie4
13 Ve IT |0 |0 |0 |0 |O |O € € o |T |T |0 |€ 0 € 8¢ 0c |8 asde|ay luemd
0ST 60T v (L |£ |0 |V (¥ |O ST |¢T (€ |V |T |€ |6V 0oE |61 |TL Ss |91 [b301
[47 LT ST (¢ |¢ |0 |0 (O |0 |9 v ¢ |0 |0 |0 |€€ 0c |€T |T T 0 S19Y10
LT a1 S T [T |0 |€ € |0 T T 0 |0 |0 |0 |9 € [4 L 1% € uin1ay
8T a1 9 ¢ (¢ |0 |0 |0 |O T 0 T |T |T |0 |C T T a1 8 1% 24njie4
€L 89 ST (¢ |¢ |0 |T T 0 |¢L L 0O |[€ |0 |E |6 9 € 1S v |6 asde|ay Bzuemiy
(44" Tt 1§ |¢ |T |T |T T 0 |8 L T |T |0 |T |S8 19 |ve |SL 1§ | v¢ /o101
6 L9 ¢ |0 |0 |0 |O |O |0 |¢L 9 T |0 |0 |O |S8 19 |ve |0 0 0 S419410
€ € 0 0 |0 (O |0 |O |O |O 0 0 |0 |0 |0 (O 0 0 € € 0 uiniay
[4 [4 0 0 |0 (O |O |O |O |O 0 0O |0 |0 (O (O 0 0 [4 C 0 aJnjied4
SL 6v 9¢ |¢ |T |T |1 T 0 |T T o |T |0 |T (O 0 0 0L 9 | v¢ asde|ay eleMiN
S8 LS 8¢ |T |0 |T |T T 0 €l |oT (€ |0 |O (O |OF 9¢ |vT |O¢€ 0c |oOT |b101
144 0€ vt |0 (O |[O |O |O |O |8 L T |0 |0 |0 |9¢€ €C |ET |0 0 0 s434310

78



[4 [4 0 o |0 (O |O |O |O |O 0 0 |0 |0 |0 (O 0 0 [4 [4 0 o101
0 0 0 0 |0 (O |O |O |O |O 0 0 |0 |0 |0 (O 0 0 0 0 0 s49410
0 0 0 o0 |0 (O (O |O |O (O 0 0 |0 |0 |0 (O 0 0 0 0 0 uiniay
T T 0 o |0 (O |O |O |O |O 0 0 |0 |0 |0 (O 0 0 1 T 0 aJnjied4
T T 0 0 |0 (O |O |O |O |O 0 0 |0 |0 |0 (O 0 0 T T 0 asde|ay equuad
€CT'T |6EV'T |¥89 |6V |¥E |ST (L |OV |L |¥8T |SET |6V |CC |TT |TT |€EL6 619 | ¥SE | 8Y8 009 | 8v¢ |10l
LYO'T |8L9 69€ |6T |VT |S |VT |6 S |¥YOT |LL |LC|S |0 |S |T168 045 | TcCE | VI 8 9 S19Y10
611 STT ve (€ |¢ |T |¥T |¥T |O €T |TT (¢ |T |T |0 |C¢C €T |6 96 VL | ¢ uiniay
€6 L9 9¢ |9 |€ |C |C ¢ |0 |L [4 S 19 |9 |0 |L 14 € 99 05 |91 a4njied
42 649 Sq¢ |¢C|ST | L | LT |ST |C 09 |sv |ST|OT |V |9 |€9 e | T¢ |9 891 | ¥0¢ asde|ay puejuieiN
0€T [40)" 8¢ |€ |€ |0 |¢C ¢ |0 |TT |8 € |T |T |0 |T8 19 |0C |cE LT |S /o101
v6 TL € |¢ |C |0 |C ¢ |0 |8 9 ¢ |0 |0 |0 |8¢L 8§ |0C |V € T S4194310
9 9 0 0 |0 |[O |0 |0 |O T T o |T |T (O (O 0 0 14 1% 0 uiniay
T T 0 o0 |0 (0 |0O (O |0 |O 0 0 |0 |0 |0 (O 0 0 T T 0 a4njied
6¢ 144 S T (T (0 |O |O |O [4 T T |0 |0 |0 |€ € 0 €¢ 6T |V asde|ay edue]
SS 6€ 9T |0 |0 |0 |9 S T 1% [4 ¢ |T |T |0 |OC¢ cl |8 ve 6T |G |b101
LT 0] L 0 |0 |0 |T o |T 0 0 0 |0 |0 |0 |9T 0T |9 0 0 0 s434310
1% € T 0 |0 (O |O |O |O |O 0 0 |0 |0 |0 |C T T [4 [4 0 uin1ay
[4 [4 0 0 |0 (O |O |O |O |O 0 0 |0 |0 |0 (O 0 0 [4 [4 0 24n|ieq
[43 |44 8 0 |0 |0 |S S |0 |V [4 ¢ |T |T |0 |¢C T T 0¢ ST | S asde|ay eloqel
09 Ly €& |s |¥ |T |0 |0 |O € € 0 |0 |0 |0 |CC ST | L 0€ SC¢ |9 /o101
LT 61 8 T (T (0 O |O |O [4 [4 0 |0 |0 |0 |CC ST | L [4 T T S4134310
€ € 0 0 |0 (O (O |O |O |O 0 0 |0 |0 |0 (O 0 0 € € 0 uiniay
T T 0 o0 |0 (0 (0O (O |0 |O 0 0 |0 |0 |0 (O 0 0 T T 0 a4njied
6¢ 144 S v |[€ |T |0 |0 |O T T 0 |0 |0 (O (O 0 0 Ve 0c |v asde|ay episuls
VLT 4% 09 |v |€ |T |€ [4 T € |8T |S |T |0 |T |¢8 19 |T€ |19 oy |1c¢ |b101
66 19 8¢ |¢ |T |T |1 o |T 91 |TT |s |T |0 |T |LL 6y |8C |C 0 [4 s434310
11 9 S 0 |0 (0 |T T 0 € € 0 |0 |0 |0 |€ T [4 1% T € uin1ay

79



9€L‘T |T98'T |SL8 |89 (8 |0C |S8 |0OL |ST |LET |8LT |6S |¥E |0C|¥T |902°T |09L |9vy | 90T‘T |S8L | TCE |elol
LTET |SS8 |C¢lv |LT |6T |8 |TT [ST |L |€ET|TOT|CE|S |0 |G |CTIT'T |€0L |60V | 8T LT |TT SElTe}
961 95T ov (£ |9 |T |LT |SC |T |[LT |ST |T |€ |€ |0 |€C vT |6 |6TT €6 | 9T uiniay
€qT 0TT €& |8 |S |€ |£ |S |T |¢T |S |LZ |TT|OT|C |VT 6 |S |00T 9L |¥¢ an|ieq
090‘T |O¥Z |0TE |9T (8T |8 |6T |ST |V |SL |LS |8T|VT L |L |LS ve | €T |6S8 | 66G |09 asde|ay eluezue|
LT 6T 8 [0 |0 |0 |¥ |¥ |0 |[¥ |€ [T |0 |0 |0 |C T (T |Z1 IT |9 [p10L
€ z T |0 |0 o |0 |0 |O (T |T |0 |0 |O |0 |C T [T |0 0 |0 sI9420
L L 0o (0o |0 |0 |€ |¢€ |0 |T (T |0 |0 |0 |O |O 0 |0 |€ € |0 uiniay
S 4 € |o|o o |0 |0 (0O (T |0 |T |0 [O |O |O 0o |0 |V T |t aJn|ied
49 8 ¥ |o (o |0 |T (T |0 |T (T |O |0 |O |O |O 0 |0 |oOT 9 |¥ asde|ay Jeqizuez
Y4 LT 8 |0 |0 |0 |¥ |¥ |O |¥ |€ [T |0 |0 |0 |C T [T |&T 6 |9 [p301
€ 14 T |o|o o |0 |0 |0 (T |T |0 |0 |O |0 |C T [T |0 0 |0 sI9Y30
L L o (o0 |0 |0 |€ |€ |0 |T |T |0 |0 |0 |O |O 0 |0 |€ € |0 uiniay
14 T € |o0|o o |0 |0 (O (T |0 |T |0 (O |O |O 0 |0 |€ T |¢C ain|ied
1T L ¥ [0 |0 |0 [T |T |0 |T T 0 |0 [0 |0 |O 0 |0 |6 S |v asde|ay eln3un

80



€L oy €€ L9 LE o€ 44 6€ €€ €L o €€ €L ov €€ €Sy 0€E €T 00 067 0TC +AIS MAN
ewopog

895 10€ | £9¢ 8es | e8¢ | 9re LSS | ©ve6T | €9t T0s | ez | o€t 0LS T0€| 89T | €0CTT| 6EET v98 | 680°€ | SO8'T | ¥8Z'T lezoL
434 LTT| STC ooy | zor| 86T €w| TIC| T 9/g| €6T| €81 437 LTT| STe| L6v'T S¥8 759 | SerT| v9T'T 1.6 110
9€T 8 [43 8T 08 8v vET €8 18 9T 6L Ly 8€T S8 €S 90L v6v [4%4 756 %9 €1€ +AIS MAN
eysniy

SOL'V | 6SET | 9VE‘T| LT8'E| 868'T | 6C6T | €O0E'V | TET'T | ¢LT'T| 8SE'V | TOTT | LST'T| 618V | 9Tv'T | €0V'C | 186°CT | 1T08'L| O08T'S | LIEYT | ¥8S'8 | €EL'S lelol
8/9°C| V9ET| YIET| ¢ICC| 6IT'T | €60°T | €8Y'C| 8ST'T | SCTT| ¥8Y'T| 99T | 8TTT| S9LT| 90V'T | 6SET| 859 | T08'€| 9/LT| TEEL| SLT'V | 9STE SEINTo]
L20'C S66 | TEOT| ST9T| 6LL| 9€8| 0T8T | €/8| L¥6| ¥/8T| S€6| 6€6| ¥SOT| OTIOT| ¥vO'T | €0V'9| 666°€| ¥OV'C| 9869 | 60V | LLST +NIS MON
weejes sa Jeg

68Y Lge| st ey | 10T | TTT svy | 91¢| 62 o6v | LgZ| €S 06v L€ | €ST| TTET S9L LSS | ¥6E'T veL 009 lezoL
69¢ 9T | €61 6T€ | TST| 89T SeE| 09T | ST oLE | 9LT| el 0LE 9T | 6T 676 675 0zZv | S00°T 155 ¥Sy 1Py10
ozt 19 65 €0T 0s €S oTT 95 7S ozt 19 65 ozt 19 65 €L€ 9€T LET 68€ (374 9T +NIS MON

Il elej| Jeq

18T vl6 | 868 | ¢LT'T| 0¢9| ¢S9| TEST| wvL| L8L| €LV'T| T9L| TIL| 0S8T ve6 | 916 | 99v'v | ¥E9'T| TEBT| €29V | 9TLT| LO6T |esol
7S0T LES STS vLL L8€ L8€ 526 €9% [41% 98 6EV L0V | 680°T 9sS €ES | 9TE€T| 9VET 0/6 | ¥OV'z | €9€T| T¥OT Jay10
09L LLE| €8¢ 867 | €€T| S9C 909 | 18z | &TE Le9 | cee| Sog T9L 8/E| €8€| 0ST'C| 88CT 798 | 6TTT| €S€T 998 +AIS MAN
Mawsal Jeqg

69S‘T €LL 96L | 90V'T 069 9TL | SeTST 6vL 9/L | 0SST 09Z 06L | 619T €6L 978 | 89L'v | LS8‘C| TIG'T| 688V | LI6‘C| TLE'T leoL
[4:]2 €8€ | 6LE 189 | 8€€| €vE TSL | 9Le| SLE L9L| o08e| /8¢ 96. S6E| TOV | €L0'T| TUTT 106 | ¢9Z'C| 19T'T| TOOT Jayo
L08 06€ | LI SeL | ese | €Lg vLL | €LE|  TOV €8L| 08| €ov €28 86E | Sty | S69C| S89T| OTOT| Lz9'C| 9591 1.6 +AIS MaN
luopuouny Jeq

Ge8 SeEv | oov LeL | 18¢|  OFE z08 | czv| o0se Sv8 | evv | Cov 098 ¢Sy | 8ov | Sev't| SvST 088 | TIV'E| LST'C| ¥SCT [e3oL
534 897 | Ltz 8y | €ve| G6T Uy | esc| €1C T0S | TLT| oO€C 0tS 6LT| TE€ECL| OVLT SSL S87 | 099'T | 0001 099 110
ove L9T | €T 68C | wvT| SpT oge | €9T| /L9T vre | wWT| wr 0S¢ €LT| LLT| S8I'T 06L S6E | TSLT| LST'T 765 +INS MON

I elej| Je@

eol | o | wad eloL | sen | ‘waq [el0l | SN | w4 [elol | dlew | wa4 |elol | deN | "wed |e1ol | 3eiN ‘wa [e10L SlBN | W Ai0891e2
1dD pawess 1YV papels | a1ed AJH Joj pasaisisay 21D 01 patiajey anwisod AIH AIH Joj pa1saL paynou judned / uoi3ay

€T0Z paynou syuaned annisod A|H pue sisojnaiaqgny

:G Xauuy

81



79 e S6¢ L8 6S¢ 8¢¢ 8.5 T0€ LLC L6€ 8T¢ 6.1 659 8S¢€ T0€ | T/0T L29 Shy | €€TT €eL 00s +INS MIN
eAaqn

LT8 09€ LSY S99 1 £TA 1113 TLL 6€€ (414 80L €0€ sov 588 L8€ 867 | 8€6‘C| 8SET| 08ST| EET'E 88Y'T | SY9'T leloL
809 0L¢ 8€€ LY 681 8¢¢ €LS [4°T4 Tee 0¢s 61¢ T0€ 659 88¢ TLE| 966'T 998 | O€T'T| 9¥I'C 896 | 8LI'T 3410
60¢ 06 61T 87T 99 €8 86T L8 111 88T 78 70T 9¢¢ 66 LTt 6 1454 0S¥ L86 0¢s L9% +INS MaN
eJe

123 ST 961 1474 T0T €€T LYE TST 961 viT (a1 Lt 9s€ LST 66T TL2T 9€E‘T S€6 EVS‘T 6SY'T | ¥80'T |eloL
€9¢ LOT 9T 0LT 1L 66 [4°14 90T vt 66T 68 01T 79¢ 0Tt ST | €9v'T 018 €59 | 0897 868 8L 13410
S6 St 0S 79 0€ 143 S6 St 0S SL 8¢ LE 6 Ly A7 808 9¢s [4:14 €98 199 [4s]3 +INIS MaN
ejeAuen

LTy 002 L1T 9TE Lyt 69T 9Ty 00z 9TC 09€ [4A° 88T (444 10C 12T | €E€T LT8 91S | OLET 0€8 oS leloL
oce ST SLT 8€C L0T TET 61€ ST VLT 8¢ LCT Q6T 143 LYT 8LT S€8 Ly €9€ 988 L6V 68€ PY1I0
L6 SS [474 8L ov 8¢ L6 <SS w 8L 14 €€ L6 14 134 861 143 €ST 14:1%4 €EE TST +INIS MaN
pun

929 143 00€ 96€ 00z 96T vLS 162 €8¢ 109 [4%3 68¢ 809 STE €67 | 168'T| LTT'T ¥99 | 8ts‘C €€9T 568 leloL
85 6C¢ 6C¢ 88¢ LET 1T Lty 11¢ 91¢ 144 EI44 0ze 137 6C¢ vee | 9LT'T 1T S9v | 9091 656 L¥9 43410
89T L6 1L 80T €9 St LYT 08 L9 SST 98 69 SST 98 69 STL 91s 66T [443 vL9 8¥¢C +INS MaN
osefuew|iy

L9T 8 S8 124 69 SL LST 9L 18 91 6L S8 0LT [4:4 88 S08 12174 e 144 oLy 1413 |eloL
L0T 8 65 6 o 4] 66 137 9s L0T 9 19 L0T 9 19 SLY 14 0ze 00S vLT 9tzc 2410
09 143 9¢ 4] 6¢ €C 89 33 14 LS 33 14 €9 9¢ Le 0€€ 60¢ Tt 1443 96T 8¢T +INS MaN
ewos)|

¥69 T6€ C0€ 8€€ 06T 14 0zL 4474 90€ T4 117 (1) 2 SLL (5144 9Z€ | TLO'T| €0ET 69L | 0TV TIsT 806 leloL
805 S8¢ [ 44 0S¢ SYT <o) 9¢s ¥0€ [444 8¢S €0€ 144 095 T4 veET | wre'T 6vL S6¥ | S6ET S€8 099 1BY10
981 L0T 6L 88 14 a4 61 OoTT 78 L6T 4% S8 ST¢ €T 6 8¢8 7SS LT S20T LL9 51743 +INIS MaN
esage)

£80°T 6LS 80S €SL S6€ 8S€E 8€6 98 sy | ST0T [43] €8y | vST'T €19 IS | 6€6‘T | SSO'T v88 | 0L2'C L1 666 leloL
8¢/ 06¢ 8¢ 867 T9¢ LEC €79 61¢ ¥0€ 989 ¥S€ [42 €8/ iy 69€ | TTTT S99 99S | TvY'T 86L €¥9 13410
6v€ 68T 097 §S¢ PET Tt STE L9T 8vT 6C¢ 8LT 1sT TLE 66T [4A» 8TL 00 8T¢ 68 €LY 9s€ +INS MaN
eduu|

ave 19T S8T S0€ wi €91 1443 091 81 LYE a1 <81 LYE Q91 S81 SSE'T 98 60S r4X44 99€‘T 998 |eloL
€LC Tt (47> 8€¢ S0t €eT [44 Tt 1sT vLe [44» (47" vLT [44» (47" 206 91s 98¢ | CEST 9.8 959 13410

82



16 Ly 4% €6 9¢ LS 4] [47 [0l% 08 137 LE 06 6t 147 [47 943 L0T 85t EVE STT +INS MaN
epiuis

9251 818 80L | TVl ¥L9 895 180T 96L S89 | OTV'T 6vL 199 | LpS'T 878 6TL | 6S6‘C| TWL'T| LIT'T| SSTV| 6€EST| 9TLT lejoL
LLTT 669 8LS 096 867 417 17A%" 78S 095 | 8L0T [474 9€S | v6T'T 809 985 | LL6'T| 080T L68 | SI8C LSS'T | 8STT 13410
6v7¢ 6T¢C O€T 8¢ 9T 90T LEE [4%4 ScT (433 L0¢C Sctl €59¢€ V144 €eT 86 299 oce ovy'T 86 851 +INIS MaN
e3ueAulys

9TS 9Lt ove St ove S0¢ 60S 0Lz 6€C 68 LST [414 [44] 18¢ e | LOET [474 §9S | £LZ9T v88 1374 leloL
9EV 6¢C¢C L0¢C T8¢ €0¢ 8LT (01374 1444 90¢ €1y €T¢C 00¢ 6V (434 L0¢ 600T LYS [4°14 G871 £99 819 9410
08 Ly €€ 79 LE Le 6L 9 €€ 9L 4% [43 €8 97 43 86¢ S6T €01 e LTC 149 +INS MaN
ewnAny

S€T Lt 80T LTT 9 €9 ove (434 80T E174 €E€T €11 6v¢C SET 141 89 LLE Y44 6TL viv SO€ |eloL
9TT 9s 09 19 43 A4 oct 09 09 9ct 19 S9 8¢T €9 S9 L1€ LLT (014 TLE [474 6ST 13410
61T 1L 87 9s 0€ 9t 0zt [4A 8 (04 [4A 8 174" [4A 6% Tee 00¢ T€T 8¢ [4{s]4 9T +IAIS MaN
emyny

0LL 99€ 1{114 [4£] T0€ 1423 09L 09€ 00 0L [4:23 0LE 608 v8€ STy | T6T'T| vIET 898 | TYL'T TvE'T 006 leloL
99t T€C 1414 8¢ S81 L6T 85t 144 [414 Lty 11¢ 9T¢ T0S 8¢ €ST | €L1T 569 8Ly | 16T°T 089 T1S 3410
S0€ SET 0LT 09¢ 911 vl (4013 VET 891 SLC 1%4% ST 80¢ 9€T LT 610'T 6¢9 06¢€ 0S0°'T T99 68¢ +INIS MaN
luemd

0LZ'C | €9T'T | LOTT | LEST 88L 6vL v91‘C | 80T‘T | 9SOT | S8T‘T | TCT'T| €90°T | S9¢C| O09T‘T | SOT'T | vIS'S| 99T'e | 8veE'c | 9zv'9| v99‘€ | 29L'C leloL
899'T 144] 4% LST'T SLS 89 €09°T €61 018 19T 008 [4%] ¥99'T €¢8 T8 679°€ 696'T 099°'T {44 TTEC TL6T 9410
209 6€€ €9¢ 08¢ €T1¢ L9T 195 STE 174 €LS [443 1s¢ 109 LEE ¥9z | S88'T| (L6TT 889 | VET'C EVE'T T6L +INS MaN
eZUBMIA

68€ 86T T6T €0€ 6vT vST 88€ 66T 68T 1117 802 €0¢ 117 1) 4 soZ | 1191 Sv6 999 | 668T 9sST‘T €L lejoL
S9¢ 9CT 6€T S0¢ S6 0Tt €9¢ LTt 9¢€T 6LC €eT Si40 €8¢ SET 87T LL8 ¢0s SLE| 9S0T 0€9 9ty 13410
vt 44 4] 86 ¥S 4% 149 44 €9 CeT SL LS CeT SL LS veL 1347 16¢ €8 9¢s LT€ +INS MaN
eIBMIN

556 0TS St ¥9s €6¢ 1Le €08 60¥ v6€ 0z6 v6v 9ty 1L6 (44 6vy | SSLT| ETL'T| TvO'T| TET'E 06T | 192'T leloL
T1L T8¢ 0€€ 8T¥ 0ce 86T L6S ¥0€ €6¢ 069 TLE 6T¢ 144 T6€ vEE | S6LT| 9.0T 6TL | TTT'C 't LL8 13410
1444 6CT STT i €L €L 90¢ S0T T0T 0€¢ €T L0T 144 TeT STT 096 LE9 €ce 0TT'T 9¢L 8¢ +INIS MaN
0J03040A

08T | 1T¥O'T 678 | TLET LvL ve9 8¢LT 96 8L | 6ITT 029 667 | TI6‘T | €90'T 8v8 | 00Z°€c | 6V8‘T| TSET| TS9‘E TETT | TeST leloL
67T S69 €S 88 88y 96¢€ 0ST'T Sv9 S0S (444 [4)7 oce ST S0L LYS 8C1C Tt 906 61Y'C 86€'T 10T 94310

83



S€86T | €9T°0T | TL9'6 | V98PT | 0CS'L | YYE'L | 99S8T | Sev'6 | TvI‘e | SC8'LT | SET'6 | 0698 | OZE'0Z | 9TY'OT | V066 | YOS'VS | TET'TE | TLE'TT | TEL'S9 | T8S'S8E | 0ST'LT leoL
8YS'ET | CTE8'9 | 9TL'9 | SET'OT | 880'S | L¥O'S | OSLCT | 88E'9 | T9E'9 | ¥8I'CT | LTIT'9 | £90'9 | €T6ET | CTTO'L | T68'9 | ¥8T'EE | €09'8T | T89'VT | LOT'Ty | €88'CT | ¥8T'ST 1Yo
[8C'9 | TEE'E| 956 | 6TL'V | CEV'T | L6T'T| 9T8'S| LEO'E | 6LL'T| TY9'S | 8T0'E | €29T| LOV'9| V6E'E| €T0°€ | 0CT'TC | 6TS'ET | T69'L | S9S'¥T | 669'ST | 9988 +INIS MaN
ejuezue]

101 €S t:14 98 £ {34 08 6€ 117 137 114 (114 vT1T 09 s 59 (137 e 989 47 €92 leloL

LS e € 0S 6C 1C (3% 1C [44 (014 6 1T oL 1574 6C Sve 90¢ 6ET 69€ €TC 95T Jay10

144 6T Y4 9€ vT [44 L€ 8T 6T 14 45 6 124 6T Y4 60€ ¥0¢ SOT LT€ (0144 L0T +INS MON
Jeqlzuez

6L 34 9€ v9 €€ 1€ 85 62 62 (113 JA S €T 06 0s ov (11:17 91€ v91 v0S 62€ SLT leloL

oy Lz €1 €€ [44 T 9z vT 45 1T 9 S 15 € LT we SST L8 95¢ 65T L6 110

6€ 9T €2 1€ 1T (174 [43 ST LT 6T 1T 8 6€ 9T € 8€T 19T LL 8¢ oLT 8L +NIS MON
efn3un

[44 ot [43 [44 ot [43 [44 (1] [4 1T v L 144 o1 v1 vLT v6 08 [4:] v6 88 leloL

LT L (0]8 LT L (0)8 LT L (0)8 6 € 9 6T L 43 €01 15 4 €11 S 6S SELTo]

S € 14 S € 4 S € 4 14 1 T S € 14 172 34 8¢ 69 ov 6C +INIS MaN
equiad

vEL'6T | OTT'OT | ¥29'6 | 8LL'VT | LLV'L | TOE'L | 98Y'S8T | 98€'6 | 00T'6 | ¥8LLT | YIT‘6 | 0L9°8 | 90Z°0C | 9SE'OT | 0S8‘6 | 0S8‘ES | TTLTE | 8TTI'CT | 9¥0'S9 | 6ST'SE | L88‘9C leoL
T6V'ET | 86L'9 | €69'9 | G80°0T | 650G | 920'S | LOL'CT | L9€°9 | OvE'9 | ¥9T'CT | 8OT'9 | 950°9 | €V8'ET | 186'9 | ¢98'9 | 6€6'CE | L6E'QT | CvS'VT | 86L°0F | 0/9°CT | 8TZTST SEITo]
€VT'9 | CTIE'E | TEE'T| €69V | 8T¥'T | SLTC| 6LL'S| 6T0°€ | 09LC | 0T9'S| 900°€ | ¥I9'C | €9€'9 | GLE'E| 886°C | TI6'0C | SCE'ET | 98S°L | 8¥T'vC | 68%'ST | 6SL8 +INIS MON
puejuieln

589 LEE | 8YE ¢S | €ve | 69 ¥8s | 187 | €0€ 82S | TLT| LST Lv9 vIE | €EE| OPST 6.8 199 | 090€ | SZLT| SEET lezoL
€25 Sy | 8Lt 66| 68T | 0TC oSy | TIZ| 6€T €0y | 00z | €0¢ S6v 87¢ | L9T| (90T 895 66v | OVET| wvZ'T| 9601 Jy10
291 6 oL €11 7S 6S vET oL 79 14 1L S 4 98 99 €LY 1€ 4] ozL 187 6€C +AIS MAN
eSue]

66€ 00Z | 66T LvE | TLT| 9L 16€| 96T | S6T Wr | €0Z| 661 1747 1TZ| 0Tz | 800T 885 ozv | LZ8'T| LEO'T 06L lezoL
€LT TC¢T | ST 9€T | €0T | €€T 99z | 8IT| 8¥I vLe| €T |  1ST 68¢ 87T | 19T v0L vLE oge | TEET 9€L 565 Jayio
9zt 6L Ly 11 89 (37 148 8L Ly 81 08 8 [43 €8 6 03 1444 06 96V 10€ S6T +INS MaN
eljoqge|

1443 91| st 6T | 62T | €91 TIE| LvT| v9T 8TE| O0ST| 89T €ve 9T | 6LT | 8TET 158 LLy | €8€'T 088 €05 lejoL
€5¢ SIT| 8€T 661 €6 | 90T 6c¢| SOT| wTl g€z | LOT| T€T €5¢ STT| 8€T 9/8 905 oLg ST6 LES 88¢ JPy0

84



L8 1% €8 T 0 T 6 0 6 € 0 € vL 0L an
T 0 T 0 0 0 T 0 T 0 0 0 ot 0] dad eagey|
14" T €T 0 0 0 0 0 0 0 0 0 14 €T | |eoL
[4) T 1T 0 0 0 0 0 0 0 0 0 [4) 1T an
4 0 4 0 0 0 0 0 0 0 0 0 4 4 dad eguu|
4] [4 [4] 0 0 0 0 0 0 0 0 0 14 S| el
1S [4 6% 0 0 0 0 0 0 0 0 0 15 [51% an
€ 0 € 0 0 0 0 0 0 0 0 0 € € ad ewopoq
6 0 6 0 0 0 0 0 0 0 0 0 6 6| |elol
6 0 6 0 0 0 0 0 0 0 0 0 6 6 an
0 0 0 0 0 0 0 0 0 0 0 0 0 0 ad eysniy
{44 S 8T¢C T 0 T 8 0 8 € 0 € TiC 90C | |eloL
L8T 14 €8T T 0 T L 0 L € 0 € 9.1 [4A> an
9¢ T 13 0 0 0 T 0 T 0 0 0 S€ 143 ad weejes sa Jeq
Vi 0 14" 0 0 0 [4 0 [4 0 0 0 (4% <l | |ejoL
14 0 T 0 0 0 4 0 [4 0 0 0 [4) [4) an
0 0 0 0 0 0 0 0 0 0 0 0 0 0 ad Ireejl eq
98 T S8 0 0 0 € 0 € [4 0 4 18 08| [eioL
99 T ¥9 0 0 0 C 0 C [4 0 C 19 09 an
T¢C 0 T¢C 0 0 0 T 0 T 0 0 0 (014 (014 ad qdwWa] Jeg
V8 v 08 T 0 T T 0 T T 0 T 18 LL| |eloL
[44 € 69 T 0 T T 0 T T 0 T 69 99 an
4 T 1T 0 0 0 0 0 0 0 0 0 4 1T ad luopuouty Jeq
6€ 0 6€ 0 0 0 [4 0 [4 0 0 0 LE LE | |eroL
9¢ 0 9¢ 0 0 0 4 0 4 0 0 0 143 143 an
€ 0 € 0 0 0 0 0 0 0 0 0 € € ad | elejl Jeq
|eloL Hnpy PIYd Hnpy PIYD npy PIYd Hnpy |eloL npvy
|elol Saq osdejay 1dWN osdefay 1 nejap Jaye uiniay sase) MaN | sadAL uoigay

€102 Ul uoi3as Aq pariodau syuaned Asouda

9 Xxauuy

85




a T 1 0 0 0 0 0 0 T 0 T 1T T 0T dd eminy
9L T SL 0 0 0 0 0 0 S 0 S 174 T 0L | Iel0L
69 T 89 0 0 0 0 0 0 S 0 S 9 T €9 an
L 0 L 0 0 0 0 0 0 0 0 0 L 0 L ad luemd
€6 0 €6 0 0 0 0 0 0 0 0 0 €6 0 €6 | [el0L
06 0 06 0 0 0 0 0 0 0 0 0 06 0 06 an
€ 0 € 0 0 0 0 0 0 0 0 0 € 0 € dad BZUEMIA
144 8 L1¢ T 0 T T 0 T a 0 4" 1124 8 €0C| [e0L
LST [4 SST T 0 T T 0 T 4" 0 [4° 1344 [4 i an
89 9 9 0 0 0 0 0 0 0 0 0 89 9 a9 ad ejemyN
6S¢ 9 €9¢ [4 0 [4 14 0 14 0 0 0 €9¢ 9 LyT| |eloL
S0¢ 14 To¢ [4 0 [4 14 0 14 0 0 0 661 14 S61 an
Vs [4 4 0 0 0 0 0 0 0 0 0 1] [4 (4] dad oJo30JoN
LE 0 LE 0 0 0 T 0 T T 0 T S€ 0 SE| el
S€ 0 S€ 0 0 0 T 0 T T 0 T €€ 0 €€ an
4 0 4 0 0 0 0 0 0 0 0 0 [4 0 [4 ad eAaqin
9¢ T S€ 4 0 4 [4 0 [4 0 0 0 [43 T T€| [e0L
144 0 144 T 0 T [4 0 4 0 0 0 TC 0 TC an
[4* T 1 T 0 T 0 0 0 0 0 0 1 T 0T dd eleN
0T T 6 0 0 0 0 0 0 0 0 0 0T T 6| [eloL
8 T L 0 0 0 0 0 0 0 0 0 8 T L an
[4 0 [4 0 0 0 0 0 0 0 0 0 4 0 4 dad eleAuely
T0¢ € 86T 14 0 14 6 0 6 v 0 v 8T € I8T | €0l
SST € (41 14 0 14 S 0 S € 0 € eVl € ot an
ElY 0 £l 0 0 0 14 0 14 T 0 T 1474 0 114 ad pun
L T 9 0 0 0 0 0 0 T 0 T 9 T S| [eol
S 0 S 0 0 0 0 0 0 T 0 T 14 0 14 an
[4 T T 0 0 0 0 0 0 0 0 0 [4 T T ad oseluewiiy
96 14 6 T 0 T 4 0 [4 14 0 14 68 14 S8 | [eloL
€8 [4 18 T 0 T [4 0 [4 14 0 14 9L [4 VL an
€T 4 1T 0 0 0 0 0 0 0 0 0 €1 [4 1 dad ewosiy)
86 14 v6 T 0 T 0T 0 (0} € 0 € v8 14 08 | I|elo0L

86



1245 74 690°C (114 0 (114 6V 0 6 Ly 1 14 820C vL ¥S6‘T | leoL
LSLT 8y 60L'T 6T 0 6T 114 0 114 {37 0 37 ¥59'T 3 909'T an

L8€ Lt 09¢ T 0 T 8 0 8 4 T € vLE 9z 8Y€e ad eluezue)
€0T 8T S8 T 0 1 1 (] 1 1 (] 1 001 8T 78| koL
8L 4" 99 T 0 T 0 0 0 T 0 T 9L 4" v9| 4w

74 9 61 0 0 0 T 0 T 0 0 0 174 9 81 ad Jeqizuez
88 ST €L (] (] 0 1 (] 1 1 0 1 98 ST TL| leloL
S9 6 9s 0 0 0 0 0 0 T 0 T 9 6 ss|  aw

€2 9 LT 0 0 0 T 0 T 0 0 0 44 9 9T ad efndun
ST € 4} T (] 1 (] (] 0 (] 0 (] vT € 1T| leloL
€1 € 0T T 0 T 0 0 0 0 0 0 4" € 6| aw

4 0 14 0 0 0 0 0 0 0 0 0 z 0 [4 ad equiad
00T LS 86T 6T (] 6T 8v 0 8v 14 1 517 8261 9 we'T| lewoL
6L9'T 9 €r9'T 8T 0 8T 114 0 147 w 0 w 85T 9 st an

29€ 174 TvE T 0 T L 0 L 4 T € 0S¢ (114 oge ad puejuieln
9T 4 ver v 0 v S (] S € (] € vTT 4 TTT| leloL
11T 0 11T v 0 v v 0 v z 0 z 10T 0 T0T| aw

ST [4 €1 0 0 0 T 0 T T 0 T €1 z 1 ad e3uey
€6 S 88 (] 0 0 0 (] 0 1 0 1 6 S L8| |e0L
SL S oL 0 0 0 0 0 0 T 0 T vL S 69| G

8T 0 8T 0 0 0 0 0 0 0 0 0 81T 0 81T ad elogey
67 z Lz 0 (] 0 (] (] (] (] 0 (] 6C 4 Lz| |eoL
74 T T 0 0 0 0 0 0 0 0 0 74 T vz| aw

4 T € 0 0 0 0 0 0 0 0 0 4 T € ad epiuls
¥8 (] v8 (] 0 (] € 0 € 0 (] 0 18 0 18| leloL
9L 0 9L 0 0 0 € 0 € 0 0 0 €L 0 €L 4w

8 0 8 0 0 0 0 0 0 0 0 0 8 0 8 gd eduedulys
621 S veT T 0 1 0 (] 0 € 1 4 T4 v 121 | |ew0L
S8 T 8 T 0 T 0 0 0 z 0 z 8 T 18| awW

24 4 o 0 0 0 0 0 0 T T 0 37 € or ad BWINANY
Wt 9 9€T z (] 4 € (] € 9 0 9 €1 9 SZI | leloL
0€T S T4 z 0 z € 0 € S 0 S 0zt S STT an

87



vS 0¢ 143 [4 1T € L 14 8 [4 S S € [4 0 [4 0 |eloL
1S 6T [43 [4 6 € L 14 8 T S S € [4 0 [4 0 ain
€ T [4 0 [4 0 0 0 0 T 0 0 0 0 0 0 0 ad ewopoqd
6 0 6 0 [4 0 T 0 T 0 [4 0 € 0 0 0 0 |eloL
6 0 6 0 [4 0 T 0 T 0 [4 0 € 0 0 0 0 anN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ad eysniy
1T¢ 79 LT 6 6 8 1T [4) LT v [43 6 [4S] 9 ve 9 [4 |eloL
9T St TeT L 6 S L (0] LT 6 LT 9 Ly 14 [44 14 [4 ain
13 61 91 [4 0 € 1 [4 0 S S € S [4 [4 [4 0 ad wee|es so Jeq
[4" S L 0 [4 [4 T [4 [4 0 T 0 T T 0 0 0 |eloL
1 S L 0 [4 [4 T [4 [4 0 T 0 T T 0 0 0 anN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ad Il ejej| 1eq
18 [44 69 [4 [4 [4 14 [4 9 9 ST 9 0¢ € 4’ 1 0 |eloL
19 €1 114 T [4 0 T [4 9 € €T 14 91 [4 0T T 0 an
0¢ 6 T1 T 0 [4 € 0 0 € [4 [4 14 T [4 0 0 ad 93dws] Jeqg
18 T¢ 09 S 1% 0 1% S 9 S 11 T 144 T 6 1 [4 |eloL
69 €T 99 1 1 0 € € 9 € 6 0 €C 0 6 € [4 an
1 8 14 1 0 0 1 [4 0 [4 [4 1 T T 0 T 0 ad luopuoury Jeq
LE 91 1X4 [4 T 14 [4 € € € 9 [4 L T € T 0 |eloL
143 T 0c¢ [4 T € [4 € € € 14 [4 L T € 0 0 ain
€ [4 T 0 0 T 0 0 0 0 T 0 0 0 0 T 0 ad | Elef| Jeq

€T0¢ ul uoidaa Aq pajiodau uj syuaned Asoada] pa1dalap Ajmau 1oy uonnguaisip xas pue asy

1/ Xauuy

88



66T 0S 514" 1T 8T 6 LT 1T 143 L ov o1 [44 0 6T [4 [4 aN
vS T¢ 133 T [4 S € € € [4 8 9 6 T L € T ad 01030I0\
13 0T S¢ T 14 [4 14 € S T € € 9 0 € 0 0 |eloL
€€ (0] €¢ T 14 [4 14 € S T € € 14 0 € 0 0 an
[4 0 [4 0 0 0 0 0 0 0 0 0 [4 0 0 0 0 ad eAsqin
[43 1T T¢ 14 L T T [4 14 [4 € [4 14 0 T 0 [4 [eloL
T¢ 8 €T € 14 0 0 [4 14 [4 [4 T € 0 0 0 0 aiN
1T € 8 T € T T 0 0 0 T T 0 0 T 0 [4 ad BIEIN
0T € L 0 T [4 T 0 0 0 € 0 0 0 T 0 T |eloL
8 € S 0 0 [4 T T T 0 [4 0 0 0 0 0 T anN
[4 0 [4 0 1 0 0 0 0 0 0 0 0 0 T 0 0 ad ejeAuely
781 98 86 1 144 oc¢ 6 6T ST €T T¢ 91 LT S 8 [4 T [eloL
vt 99 LL 1 0c¢ ST 9 14" €T L 6T €T 14" 14 S [4 0 an
114 0¢ T¢ T S € 14 S T 9 € € 14 T € T T ad pun
9 T S 0 T T T 0 [4 T 0 0 0 0 [4 0 0 |eloL
14 T € 0 T 0 0 0 T T 0 0 0 0 T 0 0 anN
[4 0 [4 0 0 0 1 0 0 0 0 0 0 0 T 0 0 ad oJefuewl|iy
68 8¢ 19 € [4 0 0T € L L 6T 8 4! € 8 14 € [eloL
9L [44 4] [4 [4 0 L € 9 9 6T 9 1T [4 L € [4 ain
€T 9 L T 0 0 € 0 T T 0 [4 T T T T T ad ewosy
v8 144 09 0 € S L S (0] (0] 0¢ [4 €1 [4 6 T [4 |eloL
VL 61 SS 0 € 1% 9 1% (0] 8 LT [4 11 T 9 0 [4 aN
(0] S S 0 0 T T T 0 T [4 0 T T T T 0 ad elagey)
v T €T 0 T 0 T T S 0 S 0 [4 0 T 0 T [eloL
[4" T 1T 0 T 0 T T € 0 14 0 T 0 0 0 T an
[4 0 [4 0 0 0 0 0 T 0 0 0 0 0 T 0 0 ad esuu|

89



€T 9 L z 0 z T T T 0 z T 0 0 T 0 z ad edue|
26 €€ 6S 4 AN 6 4 6 9 vT | 8 8 [4 9 g T |eoL
L 9 8t 14 T | € 8 € L S [4S S T 14 14 T an
8T L T 0 T T T T [4 T [4 [4 € T [4 T 0 ad eJjoqel
6C L (44 T 4 0 € [4 T 0 9 T 12 [4 4 T [4 |eoL
Y4 9 6T T 4 0 € z T 0 S T 4 T T T T an
4 T € 0 0 0 0 0 0 0 T 0 0 T T 0 1 ad ep13uls
8 LT S S 8 L L 4 6 4 vT | € 4 € (A 0 |eoL
€L Y4 8y S 8 L L € 6 4 | o€ 4 [4 8 T 0 an
8 [4 9 0 0 0 0 T 0 0 [4 0 0 T 14 0 0 ad edueAulys
Y4} 6S 99 4 €T | ¢t | ¥T | § 9 12 | 6 ST | € L [4 [4 |eoL
8 13 Ly S € 8 8 6 € z ST | 6 | e S 0 T an
137 124 6T L T S 4 S z 4 9 0 € T z z T ad BWNANY
TET 19 oL 4 T | 9 L T | 8 ST | 4T | 6 T | T vl | § [4 |eoL
(114 S 59 14 T | 9 9 8 L vT | 9T | 6 T | 6 €T | § T an
T 9 S 0 0 0 T € T T T 0 0 [4 1 0 T ad emyny
L e 6t L 0T | 9 S [4 | o€ 9 [4 [4 S [4 0 [4 |eoL
9 6T Sy 9 6 9 S z 6 z 9 T |t z 0 z an
L € 4 T T 0 0 0 € T 0 T 0 0 0 0 0 ad luemd
€6 6¢C 9 S 4 S L € 0T | € 6T | v 1T | 6 T | o T |eoL
06 LT €9 S 14 14 L € or | € 6T | v or | 8 T | o T an
€ z T 0 0 T 0 0 0 0 0 0 T T 0 0 0 ad BZUBMA
A% 80T €01 7t | 6 €C | 9T | 6T | ¥T | vT | ST | 9T | 1T | 9 9T | 8 z |eoL
€V 89 SL 9 8 vT | ¢T | 2T | 6 6T | 8T | 8 9T | 9 | o€ 0 an
89 ov 8¢ 9 T 6 14 L S S L 8 S 0 14 S [4 ad eJeMIN
€S¢ 1L 433 TT | 0T | vT | OT | ¥T | ¥E | 6 67 | 9T | TE | T Lz | s S |eoL

90



870C €SL SLT'T 60T | 99T | T€T | T9T | LET | v61 | 8CT | vOE | CET | 0SC | V9 voT | ¢S LE [eloL
¥S9'T €LS 180T 98 LYT | L6 CeET | 90T | vLT | 86 vo9¢ | vO1T | viC | 6v LCT | €€ €¢ anN
vLE 08T 76T €¢ 8T 143 6¢ 1€ 0c¢ (013 ov 8¢ 9¢ ST LE 6T 14" dd eluezuel
00T 14 vS 9 L S 9 L S 14 9 1T v S 8 8 8 |eloL
9L [43 1474 S 9 [4 S S S [4 9 (0] [4) € 14 S 9 aN
144 14 (0] T T € T [4 0 [4 0 T [4 [4 1 € [4 ad Jeqizuez
98 6€ Ly 9 S [4 S 14 14 14 9 1T 14} S L L 9 [eloL
¥9 LT LE S 14 0 14 € 14 [4 9 oT 1 € € 14 14 an
[44 [4" o)) T T [4 T T 0 [4 0 T [4 [4 14 € [4 ad efn3un
14" L L 0 [4 € T € T 0 0 0 0 0 T T [4 |eloL
[4" S L 0 [4 [4 T [4 T 0 0 0 0 0 T T [4 anN
[4 [4 0 0 0 T 0 T 0 0 0 0 0 0 0 0 0 ad equiad
876'T L0L 121 €0T | 85T | 9¢T | SST | OET | 68T | ¥CT | 86C | TCT | 9€C | 6S 9ST | v¥ 6¢ |eloL
8LS'T s LEO'T 18 vl | S6 LZT | TOT | 69T | 96 89C | 6 ¢0c | 9y €CT | 8¢ LT anN
0S€ 997 78T [44 LT 1€ 8¢ 6¢ 0c¢ 8¢ ov LT 143 €T €€ 91 4" 4d puejurein
Vi1 [47 L (0] (0] 6 ST L ST S LT 8 6 [4 14 T [4 |eloL
T0T 9¢ 59 8 (0] L v 9 i S ST L 6 [4 € T 0 ain

91



67 [4 Ly 14 0 14 v 0 14 143 [4 6¢ |eloL
Ly [4 St 14 0 14 T 0 12" 6¢ [4 LT aN
[4 0 [4 0 0 0 0 0 0 [4 0 [4 ad ewopod
€ 0 € T 0 T 0 0 0 [4 0 [4 |eloL
€ 0 € T 0 T 0 0 0 [4 0 [4 aN
0 0 0 0 0 0 0 0 0 0 0 0 ad eysniy
[444 L ST¢ (013 T 6¢ 19 [4 69 TeT 14 LTT |eloL
68T 9 61 9¢ T S¢ 65 [4 LS 00T € L6 an
LE T 9¢ 14 0 14 [4 0 [4 T€ T (013 ad weejes ss JeQ
T 0 14 € 0 € 11 0 1T 0 0 0 |eloL
14" 0 14" € 0 € 11 0 11 0 0 0 an
0 0 0 0 0 0 0 0 0 0 0 0 ad Il ejejl ieq
98 [4 78 6 0 6 (0] 1 6 L9 T 99 |eloL
99 [4 ¥9 9 0 9 0T 1 6 0s T 6v aN
0¢ 0 0c¢ € 0 € 0 0 0 LT 0 LT ad dwal Jeq
v8 S 6L 148 T €T 8¢ 1 LT [4% € 6¢€ |eloL
L 14 L9 €T T [4" 9¢ T S¢ [43 [4 o€ aN
€1 T [4) T 0 T [4 0 [4 (0] T 6 ad luopuoury Jeq
8¢ 0 8¢ 14 0 1 1 0 1 [44 0 [44 |eloL
143 0 Ve 14 0 14 [4" 0 4! 8T 0 8T aN
14 0 1 0 0 0 0 0 0 1 0 1% ad | Elej| Jeq

€T0¢ Ul uoi8aa Aq pariodaa sjuaned Asoisda) pajdalap Aimau jo Suipess Ajjigesiq

18 Xauuy

92



59 L 85 T 0 T 8 0 8 9 L 6 ad eJeMIN
LST S 1474 144 0 144 S6 € 6 8€ET z 9€T [eoL
z0t € 66T 44 0 44 99 T 59 v1T [4 (4N an
S [4 €S z 0 [4 6C z LT 144 0 144 ad 0108040\
[43 0 [43 ST 0 ST 1 0 T € 0 € |eoL
0€ 0 0€ T 0 T T 0 1 [4 0 z an
z 0 z T 0 T 0 0 0 T 0 T ad eAsqN
43 0 43 9 0 9 6T 0 6T L 0 L |eoL
12 0 X4 € 0 € 1T 0 T L 0 L an
1T 0 T € 0 € 8 0 8 0 0 0 4d S
0T T 6 T T 0 z 0 z L 0 L |eoL
6 T 8 T T 0 z 0 z 9 0 9 an
1 0 T 0 0 0 0 0 0 T 0 T ad eseAuely
08T [4 8LT €T 0 €T otT 0 (0] LST [4 1 |eoL
wi [4 ovT 45 0 4" 6 0 6 12t [4 6TT an
8¢ 0 8¢ T 0 T T 0 T 9¢ 0 9€ ad lpun
L T 9 T 0 T T 0 T S T 12 |eoL
S 0 S T 0 T T 0 T € 0 € an
z T T 0 0 0 0 0 0 z T T ad oJefuewy
68 € 98 €T T 4" €T 0 €T €9 [4 19 |eoL
9L 1 SL T T o1 €1 0 €1 143 0 s an
€T z T z 0 [4 0 0 0 1T [4 6 ad ewos1y
96 € €6 9 T S L 0 L €8 [4 18 |eoL
88 € S8 9 T S L 0 L L [4 €L an
8 0 8 0 0 0 0 0 0 8 0 8 ad etagey
LT 1 9T 14 0 12 S 0 S 8 1 L |eoL
ST T T € 0 € S 0 S L T 9 an
[4 0 z T 0 T 0 0 0 T 0 T ad eguu|

93



90L'T 0S 9597 6TC 9 €TC L8€ L 08¢ 00T‘T LE €90°T |eoL
T 6C €8€'T €0¢ S 86T 1433 S (Y43 G/8 6T 958 an
76¢ X4 €LT 9T T ST €S z S Y44 8T L0C ad puejuiely
1CT z 6TT LT 0 LT 0S 0 0S 125 z 4 |eloL
L0T 0 L0T 9T 0 9T 0S 0 0S 184 0 184 an
T z 49 T 0 T 0 0 0 €T z T ad edue|
16 9 S8 124 T € €€ € 0€ 143 [4 [43 |eoL
6L S L 124 T €2 1€ € 8¢ 144 T €2 an
[4? T T 0 0 0 z 0 z otT T 6 ad eljogel
€ [4 6¢C 6 T 8 6 T 8 €T 0 €T |eoL
LT T 9z 8 0 8 8 T L 1T 0 T an
4 T € T T 0 T 0 T [4 0 [4 ad ep1uls
8 0 z8 X4 0 12 8¢ 0 8¢ €€ 0 €€ |eoL
9L 0 9L X4 0 1 9z 0 9 6C 0 6C an
9 0 9 0 0 0 [4 0 [4 14 0 12 4d eguedulys
6TT S v1T (0] T 6 4 0 v S0t 12 10T |eoL
6L T 8L 8 T L € 0 € 89 0 89 an
ov 4 9€¢ z 0 [4 T 0 T LE 14 €€ ad ewnANy
62T S 144" (0] 0 otT € 0 € 9TT S 11T |eoL
LTT 4 €TT 6 0 6 € 0 € S0t 4 10T an
49 1 T T 0 1 0 0 0 1T T 0T 4ad emyny
89 z 99 (0] 0 otT 144 0 124 143 z 43 |eoL
29 [4 09 0T 0 otT € 0 €C 6C [4 LT an
9 0 9 0 0 0 T 0 T S 0 S ad luemd
78 0 8 9T 0 9T Y4 0 Y4 €V 0 34 |eoL
€8 0 €8 9T 0 9T Y4 0 14 w 0 w an
T 0 T 0 0 0 0 0 0 T 0 T ad eZUBMIA
60¢ otT 66T T 0 T € 0 %3 79T 0T vST |ezoL
124 € 134 €T 0 €T €2 0 €¢C 80T € S0t an

94



820C SL €56'T 79¢ 8 AT4 9% 6 1457 SOE'T 85 LYT'T |eoL
€9'T LY 9791 e L GET 90v L 66€ ST0'T €€ 766 an
193 8¢ LT€ 0z T 6T S z €S 08¢ Y4 174 ad eluezue|
00T 8T z8 €T T [4? €T 0 €T L LT LS |eoL
9L 49 9 €T 1 [4? €T 0 €T 0S 1T 6€ an
144 9 8T 0 0 0 0 0 0 144 9 81 ad Jeqizuez
98 ST L 8 0 8 (49 0 45 99 ST 18 |eoL
9 6 SS 8 0 8 49 0 45 4% 6 GE an
44 9 91 0 0 0 0 0 0 44 9 91 ad efn3un
1 € 1T S T 12 1 0 T 8 [4 9 |eoL
4" € 6 S T 4 T 0 T 9 z 4 an
[4 0 z 0 0 0 0 0 0 z 0 [4 ad equiad

95



Annex 9:

Leprosy Patients Registered by region at the end of 2012

Dar llala | Adult 4 43 47
Child 0 0 0
Total 4 43 47
Dar Kinondoni Adult 8 59 67
Child 1 3 4
Total 9 62 71
Dar Temeke Adult 13 55 68
Child 0 0 0
Total 12 55 67
Dar llala ll Adult 0 8 8
Child 0 0
Total 0 8 8
Dar es Salaam Adult 25 165 190
Child 1 3 4
Total 25 168 193
Arusha Adult 0 6 6
Child 0
Total 0 6 6
Dodoma Adult 0 24 24
Child 0 0 0
Total 0 24 24
Iringa Adult 2 13 15
Child 0 1 1
Total 2 14 16
Kagera Adult 16 87 103
Child 4 10 14
Total 20 97 117
Kigoma Adult 8 62 70
Child 1 2 3
Total 9 64 73
Kilimanjaro Adult 1 1 2
Child 0 0
Total 1 1 2
Lindi Adult 18 139 157
Child 0 -1 -1
Total 18 138 156
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Manyara Adult 1 9 10
Child 0 0 0
Total 1 9 10
Mara Adult 8 29 37
Child 1 0 1
Total 9 29 38
Mbeya Adult 2 44 46
Child 0 -1 -1
Total 2 43 45
Morogoro Adult 29 135 164
Child 2 1 3
Total 31 136 167
Mtwara Adult 48 154 202
Child 6 2 8
Total 54 156 210
Mwanza Adult 1 32 33
Child 0 0 0
Total 1 32 33
Pwani Adult 7 55 62
Child 0 0 0
Total 7 55 62
Rukwa Adult 3 181 184
Child 2 2 4
Total 5 183 188
Ruvuma Adult 18 92 110
Child 0 1 1
Total 18 93 111
Shinyanga Adult 2 79 81
Child 1 0 1
Total 3 79 82
Singida Adult 0 20 20
Child 0 1 1
Total 0 21 21
Tabora Adult 3 70 73
Child 1 3 4
Total 4 73 77
Tanga Adult 23 158 181
Child 0 4 4
Total 23 162 185
Mainland Adult 215 1,555 1,770
Child 19 28 47
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Total 233 1,583 1,816
Pemba Adult 2 10 12
Child 0 2 2
Total 2 12 14
Unguja Adult 10 62 72
Child 3 9 12
Total 13 71 84
Zanzibar Adult 12 72 84
Child 3 11 14
Total 15 83 98
Tanzania Adult 227 1,627 1,854
Child 22 39 61
Total 248 1,666 1,914
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Annex 10:

List of DTLCs and TB/HIV officers in 2013

S/N Name Designation | Address Telephone Email Address
1 Arusha DC Daniel Z. Massawe DTLC Box 4 Arumeru 0784392552/ | zablokisaka@yahoo.com
0757978786
2 Arusha MC Pauline Chale DTLC Box 3092 0754/ -
North Arusha 0715842611
3 Arusha MC Michael Kingazi DTLC Box 3092 0754845911 -
East Arusha
4 Arusha MC Lameck Kaaya DTLC Box 3092 0754572685/ | -
West Arusha 0789353935
5 Meru DC Elipokea Kaaya DTLC - 0787418542 kaaya_elipokea@gmail.com
Mzee Hussein Mzee TB/HIV Of- - 0788681974 mhussein@path.org
ficer
6 Monduli Godson Lekasio DTLC Box 12 Monduli 754884348 lekasio_godson@yahoo.com
Wilbard Kessy TB/HIV Of- Box 12 Monduli 0784313846 wkessy@path.Org
ficer
7 Ngorongoro | Muhuzari Abbas/ Dr. DTLC Box 92 Loliondo
Emmanuel Mallange
8 Longido Emillian Urassa DTLC - 0754571830 emilianurassa@yahoo.com
9 Karatu Thomas Mgalula DTLC Box 190, Karatu 0753920750 -
Adam Mlonganile TB/HIV Of- Box 190, Karatu 0783558620 Amlonganile@path.org
ficer
10 | Arusha DC Catherine Makoye TB/HIV Of- Box 3092 0784646155 cmakoye@path.org
ficer Arusha
11 | Temeke Mariam Mindu DTLC Box 45232, DSM 0784640318 maryammindu@yahoo.com
Wailes
12 | Mbagala Sultan Lusambi DTLC Box 45232, DSM 0755863038 slusambi@yahoo.com
13 | Tambukareli | Angelina Malewo DTLC Box 45232, DSM 0713547039 angelina-1954@yahoo.com
14 | Kigamboni Swaleh Kyonda DTLC Box 45232, DSM
15 | Yombo Tulikifri Mbaga DTLC Box 45232, DSM 0784667724 Tulikifrimbaga@yahoo.com
Vituka
16 | Keko Prison Mrisho Kamkanga DTLC Box 45232, DSM 06559808889 -
17 | Rangitatu Joyce Mgohamwende | DTLC Box 45232, DSM 0755943151 Jmgoha@yahoo.com
18 | Wailes Il Silverstar Ngowi DTLC Box 45232, DSM -
19 | Temeke Edward Masika TB/HIV Of- Box 45232, DSM 0754989398 edwardmasika@yahoo.com
ficer
20 | Temeke Paschal Madulu TB/HIV Of- Box 45232, DSM 0784339443 pmadulu@yahoo.co.uk
ficer
21 | Mnazi Magreth Masaki DTLC Box 20950, DSM 0783315570 magrethmasaki@yahoo.com
mmoja
22 | Amana Dr. Amir Mmasi DTLC Box 20950, DSM
23 | Vingunguti Salapion Mutagwaba DTLC Box 20950, DSM 0715310039 s.mutta@yahoo.com
24 | Chanika Yohana Mbaga DTLC Box 20950, DSM 0655552166 mbaga@yahoo.com
25 Ukonga Ramadhani Makange DTLC Box 20950, DSM
26 | Tabata Christopher Mapunda | DTLC Box 20950, DSM 0754280405 c.mapundab6@yahoo.com
27 | Buguruni John Minde DTLC Box 20950, DSM 0712231191 johnmindefw@yahoo.com
28 Viocena Mlaki TB/HIV Of- Box 20950, DSM 0788681977 viocenerr@yahoo.co.uk
ficer
29 | llalal Amina Ngombo TB/HIV Of- Box 20950, DSM 0783547040 aminangombo@yahoo.co.uk
ficer
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30 | Mwanany- Maliwaza Mganga DTLC Box 61665, DSM 0754018667 mgangamaliwaza@yahoo.com
amala |
31 | Magomeni Anita Mallya DTLC Box 61665, DSM 0754969898 anitamallya@yahoo.com
32 | Tandalel Theophila Luhimbo DTLC Box 61665, DSM 0783527777 -
33 Sinza Pius Mndolwa DTLC Box 61665, DSM 0777886312 -
34 | Lugalo John Sinyaro DTLC Box 61665, DSM -
35 | Mbezi Timothy Kayuni DTLC Box 61665, DSM 0713522141 -
36 Mwanany- Hawa Mtutu DTLC Box 61665, DSM 0714540177 -
amala ll
37 | Tandalell Bertila Kimaro DTLC Box 61665, DSM 0754586348 -
38 Fathiya Amri TB/HIV Of- Box 61665, DSM 0787960142 fatyamy@yahoo.com
ficer
39 | Mwanany- Esther Mukasa TB/HIV Of- Box 61665, DSM 0786067748 / emukasa@path.org/ mukasaes-
amala ficer 0652918185 ther@yahoo.com
40 | MMC-TB Vicky Kasanjala DTLC Box 65000, 0754751280 vkasanjala@yahoo.com
Ward MNH, DSM
41 | Mwaisela Magreth Mbwambo DTLC Box 65000, 0754660363 -
MNH, DSM
42 | Private Vicky Kasanjala/M. -
Hospital Mbwambo
43 | IDC Elizabeth Kupatikana DTLC Box 65000, 0754574667 kupatikana2010@yahoo.com
MNH, DSM
44 | Dodoma Said Shabaan DTLC Box 904 Do- 0713260991 saisheby@yahoo.com
Urban doma
Dr. Christopher TB/HIV Of- Box 904 Do- 0754472174 cmanumbu@yahoo.co.uk
Manumbu ficer doma
45 | Chamwino Edwin Kongola DTLC Box 904 Do- 0713225932 kongolaedwin@yahoo.com
doma
Joyce M. Swai TB/HIV Of- Box 904 Do- 0755858772 swai.joyce@yahoo.com
ficer doma
46 | Kondoa John Sungi DTLC Box 40 Kondoa 0784768676 -
Dr. N. Temba TB/HIV Of- Box 40 Kondoa 0784360872 -
ficer
47 Mpwapwa Peres Lukango DTLC Box 13 Mp- -
wapwa
Yassin B. Nyoni TB/HIV Of- Box 13 Mp- 0713249148 yabanyo2@yahoo.com
ficer wapwa
48 | Kongwa Emmanuel Wandeti DTLC Box Kongwa 0786357324 -
Frybert M. Sikira TB/HIV Of- Box Kongwa 0756750541 E.sikira@yahoo.com
ficer
49 | Bahi James Migunga DTLC Box 904 Do- 0784115554 jmigunga@yahoo.com
doma
Happiness J. Komogo TB/HIV Of- Box 904 Do- 0758921203 komogo.happiness@gmail.com
ficer doma
50 | Iringa urban | Benjamin Mhanga DTLC Box 260 Iringa 0753571422 MhangaBenjamin@yahoo.com
51 | Iringarural Peter Jengela DTLC Box 260 Iringa 0754548789 -
Urban/Rural | Tecla Orio TB/HIV Of- Box 260 Iringa 0755308172 oriotecla@yahoo.com
ficer
52 | Ludewa Amani Haule DTLC Box 3 Manda 0752993734 amanhaule@yahoo.com
53 | Mufindi Prosper P. Pongo DTLC Box 27 Mufindi 0655550288 prosperpongo@yahoo.com
Flaviana Njala TB/HIV Of- | Box 27 Mufindi
ficer
54 | Njombe DC | Jonathan Siha DTLC Box 56 Njombe 0756869553 jonathansiha@yahoo.com
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47 | Njombe TC Leo. C. Chaula DTLC Box 56 Njombe 0755067302 leo.chaula@yahoo.com
Njombe Aggrey Mwakabuli TB/HIV Of- Box 56 Njombe 0754629146 aggreymwakabuli@yahoo.com
ficer
48 | Makete Dr. J. Kitundu DTLC Box 61 Makete -
49 | Kilolo Nolasco Ngolloka DTLC Box 260 Iringa 0786285807 nolascongolloka@gmail.com
Wilbert Kadaga TB/HIV Of- Box 260 Iringa 0755343999 kadson80@yahoo.com
ficer
50 | Bukoba rural | Benjamin Kishobera DTLC Box 265 Bukoba 0754870701 benjaminkishobera@yahoo.com
Adam Massesa TB/HIV Of- Box 265 Bukoba 0755219977 masesa2001@yahoo.co.nz
ficer
51 | Biharamulo | Pius Misungwi DTLC Box 22 Bihara- - -
mulo
Alex Fwoma TB/HIV Of- Box 22 Bihara- 0784669389 alexfwoma@yahoo.com
ficer mulo
52 | Karagwe Johannes John DTLC Box 145 0787758895 -
Karagwe
Dr. Isaya Kamonjo TB/HIV Of- Box 145 0784327538 issakamonjo@yahoo.com
ficer Karagwe
53 | Muleba Dominic Katatwire DTLC Box 10 Muleba 0754513517 -
54 | Ngara Athony Maganga DTLC Box Ngara 0784626328 magangaantony@yahoo.com
Twaha Hussein TB/HIV Of- Box Ngara 0782105878 chifutwaha@yahoo.com
ficer
55 | Bukoba Peter Horera DTLC Box 265 Bukoba 0754740286 horera2001@yahoo.com
urban David Buhenyenge Ag.TB/HIV Box 265 Bukoba 0787072395 dbuhenyenge@yahoo.com
Officer
56 | Chato Polinatus Panteline DTLC Box 22 Bihara- 0784643523 / polinatus@yahoo.com
mulo 0755713456
Sitta Tungu Sitta TB/HIV Of- Box 22 Bihara- 0754436773/ | sittatungu@yahoo.com
ficer mulo 0715436773
57 | Missenyi Rutta Bachubila DTLC Box 265 Bukoba 0753288889 / rbachubila@yahoo.com
0788038944
58 | Kigoma Felix Biggi DTLC Box 16, Kigoma 0762315119 -
urban
Kigoma Rural| Haika Kimambo TB/HIV Of- Box 16, Kigoma 0759507444 kimambohaika@yahoo.com
ficer
59 | Kasulu Dr. Kibango L. Kibango | DTLC Box 54, Kasulu 0762012222 -
Paschal F. Mushi TB/HIV Of- Box 54, Kasulu 0784615210 pascalmushi74@yahoo.com
ficer
60 | Kibondo Dr. Festo Baranuba DTLC Box 6, Kibondo 0753972775 -
Seif Mkwinda TB/HIV Of- Box 6, Kibondo 0789804943 mkwinda.seif@yahoo.com
ficer
61 | Kigomarural | Dr.James M. Jumanne | DTLC Box 16 Kigoma - -
62 Hai Alphonce Shirima DTLC Box 14, Hai 0767015858 shirima Aphonce@yahoo.com
Lukabukila Wenceslaus| TB/HIV Of- Hai Hospita, Box 0754651327 / Iwenceslaus@yahoo.com
Ntabindi ficer 27, Hai 0784998327 Intabindi@path.org
64 Rombo Ludovick Mashele DTLC Box 223, Rombo 0755160881 mashellleludovick@yahoo.com
Jonathan Yona Mremi | TB/HIV Of- Huruma Hos- 0784834226 jmremi@path.org
ficer pital, Box 470,
Mkuu Rombo
65 Same Alfred Seth DTLC Box 10, Same 0784667230 alfred.seth@yahoo.com
Dr. Katanga S. Katanga | TB/HIV Of- | Same Hospital, 0784531929 kattangas@yahoo.com
ficer Box 10, Same
66 Siha Dr. Richard Mcharo/ DTLC Box

Living Selungwi
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67 Moshi rural | Cliff Mushi DTLC Box 3054, 0754440205 cmushi2010@gmail.com
Moshi
Rehema I. Mohamed TB/HIV Of- Moshi DC, Box 0782841485 rehemaismail@rocketmail.com
ficer 3003, Moshi
Dr. Redfan Shayo Zonal TB/ Mawenzi Hos- 0783382636 rshao@path.org/drshaoredfan
HIV Officer pital, Box 3054, yahoo.com
Moshi
68 Mwanga John Shayo DTLC Box 8, Usangi 0784603172 rehemaismail@rocketmail.com
Rehema I. Mohamed TB/HIV Of- Usangi Hospital, 0782841485 rehemaismail@rocketmail.com
ficer box 8, Usangi.
69 Lindi Urban Alutuphina Damalu DTLC Box 1011, Lindi - -
(E)
Lindi Urban/ | Aseli. A. Pwele TB/HIV Of- Box 1011, Lindi 0753035245/ | aselipwele@yahoo.com
Rural ficer 0789772319
70 | Kilwa Francis Bweigoge DTLC Box 40, Kilwa -
Mathias Mgaya TB/HIV Of- Box 40, Kilwa 0713755483 -
ficer
71 | Liwale Khamisi Ngolle DTLC Box 28, Liwale 0659160897 / mhamis@rocketmail.com
0766619798
72 Nachingwea | Filbert Nduguru DTLC Box 30, Nach- 0755240494 / -
ingwea 0688322290
Kashindye Charles TB/HIV Of- Box 30, Nach- 0659771999 / charleskashindye@yahoo.com
ficer ingwea 0686255252
73 | LindiRural Dr. Manfred Nyagali DTLC Box 1011, Lindi - -
74 | Ruangwa DR. Elamu Malekano DTLC Box Ruangwa
Iddi Simba TB/HIV Of- Box Ruangwa 0713844454 / simbaiddi@yahoo.com
ficer 0684844454
75 | BabatiDC Obeid Kavasha Mea- DTLC Box 85, Babati 0784395975
ggie
Sylivia Nyange TB/HIV Of- Box 85, Babati 0784290800 william_sylivia@yahoo.com/wil-
ficer liamsylivia@gmail.com
76 | Babati TC Emmanuel Nelson DTLC Box ---- 0784735507 / -
0758436717
77 Kiteto Godson Kato DTLC Box 10 Kiteto 0787572644 / godsonkato@yahoo.com/god-
0767572644 / sonkato@gmail.com
0715572644
78 | Mbulu Ally Fupi DTLC Box 3 Mbulu 0655829903 / | fupially@yahoo.com
0784829903
79 Hanang Alex Christopher DTLC Box 51Kateshi 0784/0767 / 0658| alexjc86@yahoo.com
/499705
Emmanuel Mavura TB/HIV Of- Box 51Kateshi 0754/0784 / 0658| E.mavura@yahoo.com
ficer 655566
80 | Simanjiro Elias F. Shayo/Dr. Shja | DTLC Box 14384, 0717734229/ | -
Mahenda Arusha 0785055630
Dr. Temba Fidelis TB/HIV Of- Box 14384,
ficer Arusha
81 | Musoma Godfrey Lukonge DTLC Box 21, Mu- 0789797912/ | lukongeg@gmail.com
rural soma 0713305011
Dr. Joseph Sunguro TB/HIV Of- Box 21, Mu- 0784/0658 -
ficer soma 956753
82 Musoma Ester Muchunguzi DTLC Box 21, Mu- 0754032032 nesephoryesther@yahoo.com
urban soma
Dr. Angelina Samike TB/HIV Of- Box 21, Mu- 0755737967/068 | samikeas@yahoo.com
ficer soma 8082890/07147
67944
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83 | Serengeti Dr. Peter Saria DTLC Box 38,
Mugumu
Crispine Myagila TB/HIV Of- Box 38, 0784930339 cmyagila@yahoo.com
ficer Mugumu
84 | Tarime North| John N. Musiba DTLC Box 9, Tarime 0784/0658 musibal27@yahoo.com
804272
Dr. Lumbael Makala TB/HIV Of- Box 9, Tarime 0784644891 makalaemma@yahoo.com
ficer
85 Tarime Musimu Makunja DTLC Box 9, Tarime 0784244261 mmusimu@yahoo.com
South/Rorya
86 | Bunda R.M. Mugeta DTLC Box 246, Bunda
Deogratias Mkemagwa | TB/HIV Of- Box 246, Bunda 0757426255 deomk07@yahoo.com
ficer
87 | Mbeya urban| Bonny B. Fernandes DTLC Box 259, Mbeya
Mbeya Ur- Dr. Mary Mwakyembe | TB/HIV Of- Box 259, Mbeya 0754545502 marymwakyembe@yahoo.com
ban/Rural ficer
88 | Chunya Vedastus Lumbalumba | DTLC Box 5, Chunya - -
89 | lleje Dr. Juliana Kibona DTLC Box 12, lleje 0784877078 -
90 | Kyela Dominata Rutta DTLC Box 4, Kyela -
91 | Mbozi Esther Bashasha DTLC Box 70, Mbozi
Gabriel Gavu TB/HIV Of- Box 70, Mbozi 0786031622 gabrielgava@yahoo.com
ficer
92 | Rungwe Dr. Emmanuel Katosani| DTLC Box 38, Tukuyu 0755670529 katosaniemanuel@yahoo.com
93 | Mbarali Geofrey Minzi DTLC Box 0764586818 -
Dr. Simbili TB/HIV Of- Box 0655615568 drsimbili@yahoo.com
ficer
94 | Mbeya Rural | Upendo Mwakabalile DTLC Box 259, Mbeya -
95 | Morogoro Elias Mtungilwa DTLC Box 110, Moro-
urban goro
Raymond Shitima TB/HIV Of- Box 110, Moro- 0655267703 rshitima@yahoo.com
ficer goro
96 | Kilombero Boniface Manditi DTLC Box 34, Kilomb-
ero
Mary Temu TB/HIV Of- Box 34, Kilomb- 0756225288 temuvene@yahoo.com
ficer ero
97 | Kilosa Said Muhombolage DTLC Box 14, Kilosa 0713752075 said-muhombolage@hotmail.
com
John Wangabo TB/HIV Of- Box 14, Kilosa 0754934738 -
ficer
Gairo Fred Mammuya DTLC Box 14, Kilosa
98 | Ulanga Thabiti Kibika DTLC Box 4, Mahenge 0787070371 -
99 | Mvomero Simeon Sebbe DTLC Box 1862, Mo- 0784674170 -
rogoro
Dr. Massenha Massi TB/HIV Of- Box 1862, Mo- 0717072201 masenham@yahoo.com
ficer rogoro
100 | Morogoro DC| Joseph Ng’'wessa DTLC Box 1862, Mo-
rogoro
Grace Mbura TB/HIV Of- Box 1862, Mo- 0715420252 mburag@yahoo.com
ficer rogoro
101 | Masasi W/ Muhaji Mpili DTLC Box 151, Masasi
Nanyumbu
102 | Masasi East | Rashid Mapila DTLC Box 151, Masasi 0784190064 -
Dr. Juma Mtipa TB/HIV Of- Box 151, Masasi 0713515465 mtipajumasaid@yahoo.com
ficer
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103 | Newala John Nachipyangu DTLC Box 91, Newala 0784190064 -
104 | Mtwara Mwabusila Hussein DTLC Box 520, Mt-
urban wara
105 | Tandahimba | Ahmad Masoud DTLC Box Tandahimba 0714900636 -
106 | Mtwara rural| Juma Gumbo DTLC Box 520, Mt- 0784595115/
wara 0719321616
Dr. Joyce Njila TB/HIV Of- Box 520, Mt- 0716499628 mrsnjila@yahoo.com
ficer wara
107 | Mwanza Richard Mutakyawa Zonal TB/ Box 132, 0786487230 mutakyawa@yahoo.com
region HIV Officer Mwanza,
108 | Mwanza MC | Ester Michael DTLC Box 132, 0754892119 emichael72@yahoo.com
North Mwanza
109 | Geita John Karoko DTLC Box 40, Geita 0754/0787
067628
110 Issa Makame Issa TB/HIV Of- Box 40, Geita 0787960130 issameki@yahoo.com
ficer
111 | Kwimba Wilson Hinda DTLC Box 64, Kwimba 0786658587 Wilson Hinda@yahoo.com
112 Magu Costantine Innocent DTLC Box 30, Magu 0783231611 lugwishainnocent@yahoo.com
113 Evetha Isaack TB/HIV Of- Box 30, Magu 0783547044 evetmkiwa@hotmail.com
ficer
114 Sengerema | Athanas L. Kasubi DTLC Box 89, Senger-
ema
Tafawa Kapungu TB/HIV Of- Box 89, Senger- 0784926919 tafawakp@yahoo.com; tka-
ficer ema pungu@path.com
115 Ukerewe Dr. A. W. Dodoma DTLC Box 55, Uk-
erewe
Godfrey Lunyelele TB/HIV Of- Box 55, Uk- - g_lunyelele@yahoo.com; glu-
ficer erewe nyelele@path.org
116 Misungwi | Kapola D. Mzumya DTLC Box 33 Mis- 0756029939 dmkapola@yahoo.com
ungwi
Majaliwa Tungaraza TB/HIV Of- Box 33 Mis- 0784/0655388456| mjtungaraza@yahoo.com; mtun-
Raphael ficer ungwi /0769275027 | garaza@path.org
117 | Mwanza MC | David Magiri DTLC Box 132, 0754379790 -
South Mwanza
Alio Hussein TB/HIV Of- - faridae_8@yahoo.com
ficer
118 | Mwanza MC | Martin Valentine DTLC Box 132, 0784450430 valentinemartin38@yahoo.com
East Mwanza
119 | Bagamoyo Mwinyikambi Salum DTLC Box 29, Baga- 0784722810 mwinyikambisalum@yahoo.com
moyo
120 | Kibaha DC James Chagulilo/ DTLC Box 30080, 0755641270 -
Mbonea Mgheni Kibaha
Ferdinand Numvire TB/HIV Of- Box 30080, 0787960146 ferdinandnumvire@yahoo.com
ficer Kibaha
121 | Kibaha TC Kassimu Suleiman DTLC 07170715241 kassims1980@hotmail.com
122 | Kisarawe Dr. Ben Simon DTLC Box 28002,
Kisarawe
Dr. Mwanahamisi TB/HIV Of- Box 28002, 0755718066 mwanahamisi@yahoo.com
Omari ficer Kisarawe
123 | Mafia Dr. Abdallah Bhai DTLC Box 51, Mafia -
124 | Rufiji Rogers Peter Nnally DTLC Box 22, Utete
Sichone Godwell TB/HIV Of- Box 22, Utete 0787523733 sichonea@yahoo.com
ficer
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125 | Mkuranga John Masanja DTLC Mkuranga 0784766028 johnmasanja52@yahoo.com
Andrea Katanga TB/HIV Of- Mkuranga 0786525352 akatanga@path.org
ficer
126 | Sumbawanga| Amosi H. Magogwa DTLC Box 413, S/ 0754013869 -
urban wanga
127 | Mpanda Jeremia A. Mollel DTLC Box 72, Mpanda 0765888264 jerimoll@hotmail.com
west
128 | Sumbawanga| Francis Mwasyebule P. | DTLC Box 413, S/
rural wanga
Mathew Ngao TB/HIV Of- Box 413, S/ 0762677740 ngaomathew@yahoo.com
ficer wanga
129 | Nkansi Godfrey Macheta DTLC Box 20, Nkansi 0763962455 -
Deus Msafiri TB/HIV Of- Box 20, Nkansi 0767434150 siingwa3@yahoo.co.uk
ficer
130 | Mpanda east| Peres Ishengoma DTLC Box 72, Mpanda 0785325260 -
(urban)
131 | Nkansi Samson B. Mwam- DTLC Box 20, Nkansi
Kirando pamba
132 | Songearural | Kangeka Ndawana DTLC Box 5, Songea 0762540411 ndawanakangeka@yahoo.com
133 | Songea Emmanuel Kiwale DTLC Box 145, Songea 0755687472 emanuelkiwale@yahoo.com
urban James Mapunda TB/HIV Of- Box 145, Songea 0764565021 mapundajames5661@yahoo.com
ficer
134 | Mbinga Richard Nkinga DTLC Box 42, Mbinga 0782714469 rnkinga@yahoo.com
Patrick Magasa TB/HIV Of- Box 42, Mbinga 0713401320/ magasapatrick@ricketmail.com
ficer 0762186823
135 | Tunduru Aloyce. D. Mbeya DTLC Box 44, Tunduru 0755452677 aloycembeya@yahoo.com
136 | Namtumbo | Antony Nkwera DTLC 0782008984 -
Duncan Ndimbo TB/HIV Of- 0712 779787 ndimboduncan@yahoo.com
ficer
137 | Shinyanga David Zakaria DTLC Box 17, Shin- 0713/0782 -
urban yanga 792820
Shinyanga Elias Mushi TB/HIV Of- 0754270604 elias.evarist@yahoo.com
urban/rural ficer
138 | Shinyanga Daniel Singolile DTLC Box 17, Shin- 0754069974 / -
rural yanga 0787724079
139 | Bariadi Peter Henry DTLC Box 75, Bariadi
140 | Kahama Gideon E. Munyungozi | DTLC Box 5, Kahama
Amani Lwabutairuka TB/HIV Of- 0754612591 / alwabutairuka@yahoo.com
ficer 0688208476
141 | Maswa Dr. S. Njelekela DTLC Box 7, Maswa
Dr. P.M. Dindai TB/HIV Of- 0754973217 / -
ficer 0785908913 /
0716852202
142 | Meatu Dismas Nhandule DTLC Box 25, Meatu 0784685578 / -
0657234050
Dr. Adam Jimisha TB/HIV Of- 0784625537 / -
ficer 0766800242
143 | Bukombe Dr. Vicent Mayige DTLC Box 0784/ vicentmaige@yahoo.com
0767692750
Gerald Mwanzia TB/HIV Of- 0783144439 mwanziag@yahoo.com
ficer /0754 /
0715865009
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144 | Kishapu Dr. Philibert Ng’'wenda | DTLC
Robert Mpeku TB/HIV Of- Box
ficer
145 | Singida rural | Dr. Saidi Kitiku DTLC Box 104, Singida 0754372427 kitikus@yahoo.com
South
146 | Singida rural | Athumani Stephan DTLC Box 104, Singida 0769929090
North Dr. Paul Maiga TB/HIV Of- Box 104, Singida 0786770047 maigapmaiga@yahoo.com
ficer
147 | Singida Herman K. Mathias DTLC Box 354, Singida 0757350535 hermankimumathias@yahoo.
urban com
Stephen Mrope TB/HIV Of- Box 354, Singida 0755624020 stephamrope@gmail.com
ficer
148 | Manyoni Ferdinand Kutimwa DTLC Box 41, Man- 0755438837 ferdinand.Zakaria@yahoo.com
yoni
Dr. Luziga Kabazu TB/HIV Of- Box 41, Man- 0715988828 Kluzigamagang@yahoo.com
ficer yoni
149 | Iramba Zakayo Fanuel DTLC Box P/Bag, 0784488094 -
Kiomboi
150 | Tabora urban| Lucas Msangi DTLC Box 22, Tabora 0754988754 -
Tabora ur- John Mkombachepa TB/HIV Of- Box 22, Tabora 0784762084 jmkombachepa@yahoo.com
ban/rural ficer
151 | Uyui Dr. Sindabakira Serejio | DTLC Box 1069,
Tabora
152 | Igunga Dr. Kabeya J DTLC Box 3, Igunga - -
Mashala Izengo TB/HIV Of- Box 3, Igunga 0755280175 -
ficer
153 | Nzega Khamil Gibe DTLC Box 8, Nzega 0682045717 -
David Mlaki TB/HIV Of- Box 8, Nzega 0754814867 davidmlaki@yahoo.com
ficer
154 | Urambo Solomon M. Samu DTLC Box 2, Urambo 0787120347 -
155 | Sikonge Dr. John Buswelu DTLC Box Sikonge 0787187833 johbuswelu@yahoo.com
156 | Tanga rural Raphael Mumba DTLC Box 174, Tanga
157 | Tangaurban | Sufian Mbelwa DTLC Box 152, Tanga -
Sweetbert Selestine TB/HIV Of- Box 152, Tanga
ficer
158 | Handeni Seif A. Saburi DTLC Box 1, Handeni 0719901058 seifkiluwa@yahoo.com
159 | Korogwe Mary Roman DTLC Box 571, Ko-
rogwe
160 | Lushoto Francis. A. Kombo DTLC Box 66, Lushoto 0784449455 kombofrancis@yahoo.com
Dr. Lilian Kopwe TB/HIV Of- Box 66, Lushoto 0784527209 lillipzbkopwe @gmail.com
ficer
161 | Muheza Fortunata Kihinga/ DTLC Box 51, Muheza
Jesca Lebba
Easter Minja TB/HIV Of- Box 51, Muheza 0713727081 siaeaster@yahoo.com
ficer
162 | Pangani Eligi Msechu DTLC Box 48, Pangani
163 | Kilindi Dr. Ernest Kwingwa DTLC Box 1, Handeni 0754264753 ernestkwingwa@yahoo.com
164 | Mkinga Dr. Mwagilo DTLC Box 51, Muheza
165 | Pemba North| Saidi Ally Hamad DTLC Box 98, Wete
Ramadhani A. Simai TB/HIV Of- Box 98, Wete 0655419576 0777419576ramadhan.1975@
ficer yahoo.com
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166 | Pemba South| Hamad Omari Hamad | DTLC Box 98, Wete 0777909678 hhamadomar@yahoo.com
Ally Tamimu TB/HIV Of- Box 98, Wete 0783422454 atamimu@path.org
ficer
167 | Town & West| Suleiman Abdul Karim | DTLC Box 865 Zan- 0773510885 -
zibar
Mwalimu Yusufu TB/HIV Of- Box 865 Zan- 0782866586 mwalimub0@hotmail.com
Mwalimu ficer zibar
168 | South & Karim M. Chwaya DTLC Box 2745 Zan- 0777484365/
Central zibar 0776268722
Juma Hamis TB/HIV Of- Box 2745 Zan- 0783558625 jluma@path.org
ficer zibar
169 | North A&B | Juma Suleiman Box 2745 Zan- 0717390678/ | juma ame@yahoo.com
zibar 0777486102
Justice Everest TB/HIV Of- Box 2745 Zan- 0787586242 jeverest@path.org
ficer zibar
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