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Summary 
 
Setting 
DOTS coverage is 100% in Uzbekistan since 2005. The treatment success rate has 
remained around 80% for the last 4 years. Surveys from the capital Tashkent and 
from western Uzbekistan showed high levels of primary multi drug resistance. 
 
Objective 
To assess treatment regimens prescribed to new cases of tuberculosis (TB), 
including prescription of additional non-TB drugs and cost implications for the patient.  
 
Design 
We randomly sampled 30 clusters of 7 new TB patients. Patients enrolled were 
interviewed and their medical records were reviewed.  
 
Results 
In general, treatment regimens prescribed were correct, dosages were high rather 
than low. Second line anti-TB drugs were rarely prescribed. In addition to anti-TB 
drugs, patients were prescribed on average 7-8 non-TB drugs. The rationale for 
prescribing these non-TB drugs was questionable. Patients incurred substantial costs 
when buying these drugs of which some are not without risk. 
  
Conclusion 
Anti TB drug prescription to new TB patients is adequate, the practice of prescribing 
additional non-TB drugs needs to be reconsidered. 
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Introduction 
Uzbekistan is one of the countries of the former Soviet Union (FSU) and as such 
inherited the Soviet system of tuberculosis (TB) control. In 1998 Uzbekistan 
embarked upon a phased implementation of the internationally recommended DOTS 
strategy; 100% DOTS coverage was achieved in 2005. The regimens chosen in 
Uzbekistan are fully in line with recommendations by the World Health Organization 
(WHO)1. In all districts of Uzbekistan, good quality anti-TB drugs have been available 
for several years now at no cost to patients.  
 
DOTS implementation has generally been successful; however despite adequate 
supplies of good quality anti TB drugs and implementation of appropriate treatment 
guidelines, treatment success rates for new smear positive cases remain stagnant at 
around 80%. Moreover there is evidence that multi drug resistant tuberculosis (MDR-
TB) is a problem. A recent drug resistance survey found 14.8% MDR-TB among new 
patients in Tashkent City2 while similar figures have been reported from 
Karakalpakstan3 (western Uzbekistan).  
Resistance to anti TB drugs may result from poor prescription, poor quality drugs or 
poor compliance4,5. We looked into prescription of TB drugs as well as prescription of 
additional non-TB drugs; over-prescription of the latter could have safety, cost and 
compliance6 implications. From a recent study on the causes of default, we know that 
TB patients face financial difficulties because of the many additional non-TB drugs 
that are being prescribed (unpublished data).  
 
The objective of this study is to assess treatment regimens prescribed to new cases 
of tuberculosis (TB), including prescription of additional non-TB drugs and its cost 
implications for the patient. 
 

Study population and Methods 
The study is a retrospective quantitative patient record and interview based 
assessment. The study population consists of newly diagnosed TB patients, aged 15 
years and above, registered for treatment during the 2nd half of 2006. All patients 
registered in this period from all districts of Uzbekistan were eligible for inclusion in 
our study. Assuming that the proportion of new TB patients not on correct DOTS 
treatment regimens is 10%, for a precision of 5%, a sample size of 138 is required. 
To account for the design effect, we increased the sample size to 210.  
 
Out of 197 districts of Uzbekistan, 30 were sampled through a systematic random 
sampling procedure in which the probability for the district to be sampled was 
proportional to the number of TB patients registered in the district during the study 
period. Seven patients were then randomly sampled from each selected district 
giving total of 210 TB patients. In the analysis ‘district’ was used as primary sampling 
unit (PSU) and a weight equivalent to the inverse of the probability of being sampled 
was used for each study subject to take into account deviations from the planned 
sampling strategy. In the results section we present weighted percentages where 
applicable. Selected patients were interviewed and had their records reviewed. The 
study was approved by the ethics committee of the Ministry of Health of Uzbekistan. 
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From the patient records we assessed for each of the first line anti-TB drugs whether 
they were prescribed and whether the dosages prescribed during the intensive phase 
were adequate. We used the dosages per kg pre treatment weight as recommended 
by WHO1, i.e. 4-6 mg/kg for Isoniazid (H), 8-12 mg/kg for Rifampicin (R), 15-20 
mg/kg for Ethambutol (E), 20-30 mg/kg for Pyrazinamide (Z) and 12-18 mg/kg for 
Streptomycin (S). Decimals of .5 and above were rounded upwards. Since the weight 
bands used in Uzbekistan (table 1) are slightly different from those used by WHO, we 
also checked whether or not dosages prescribed were in accordance with the 
national guidelines.  
 
Table 1 Dosage range of anti TB drugs per kg body weight within  
weight bands according to national guidelines, Uzbekistan. 

 
 
 
 
 
 
 
 
 
 

We also checked the patient records for second line anti TB drugs and non-TB drugs 
prescribed. To enable us to judge the rationale behind the prescription of non-TB 
drugs, we checked the records for presence of concomitant disease, including side 
effects of TB treatment. Information on standard dosages and duration of prescription 
of non-TB drugs was obtained from a commonly used formulary and by interviewing 
key informants.  
 
Patients who had completed treatment at the time of interview were asked about 
costs incurred during the process of TB diagnosis and treatment. We asked them 
specifically on costs incurred for diagnosis (X-ray, laboratory tests), transport, drugs 
and service fees. We also asked whether they had faced any financial problems as a 
result of being a TB patient.  
 

Results 
Characteristics of study population: 
Of 210 patients sampled 30 (14%) patients were not assessed; 6 patients were under 
15 years of age although in the register they were listed as adults; 10 patients were 
listed as new cases but turned out to be retreatment cases; one patient had his 
diagnosis revised; and one never started treatment. For 12 patients no records could 
be found, out of those 2 had died.  
 
Out of the 180 patients assessed, 52% were men. Ages ranged from 15 to 80 years; 
the median age was 37 years (Q1 24.5, Q3 52 years). One hundred forty six (81%) 
were interviewed; the remaining 34 were not interviewed because they had died (4), 
had moved (12), were absent (7) or were in prison at the time the interviews were 
conducted (4); 6 had incorrect addresses and 1 did not agree to participate. Men 
were more likely not to be interviewed (p=0.004), there was no difference in age 

         Drug 
Weight band(kg) 

H  
(mg) 

R 
(mg) 

Z 
(mg) 

E 
(mg) 

S 
(mg) 

25-29 9-8 12-10 24-21 16-14 14-12 

30-37 8-6 10-8 27-20 20-16 17-14 
38-45 7-8 12-10 32-27 21-18 20-17 

46-69 7-4 13-9 35-23 26-17 22-14 

70+ <=4 <=9 <=26 <=20 <=14 

Recommended dose 
(WHO) 

4-6 8-12 20-30 15-20 12-18 
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structure between those interviewed and those not interviewed (p=0.91) (data not 
shown).  
 
 
Type of TB and treatment regimens: 
Out of 180 patients assessed, 149 (83%) were classified as pulmonary TB and 29 
(17%) as extra pulmonary TB; for 2 patients information on classification was 
missing. Of the pulmonary TB patients, 76 (49%) were smear positives. Most patients 
(163, 94%) were prescribed standard WHO Category 1 treatment regimens, 10 
patients (3%, all smear negatives) were prescribed a WHO Category 3 regimen and 
6 patients (2%) were prescribed ‘non-DOTS’ regimens. ‘Non-DOTS’ mainly implies 
that patients are treated under different conditions, i.e. without direct supervision of 
treatment. Such patients usually buy their own drugs from local pharmacies; the 
actual regimens prescribed are not necessarily different from ‘DOTS’ regimens. For 1 
patient no information on treatment was available.   
 
Of 76 new smear positive cases, 74 (97%) were prescribed adequate intensive 
phase regimens consisting of R, H, Z and E or S; 17 (23%) had a fifth first line drug 
added. Out of 73 new smear negative pulmonary cases, 72 (99.7%) were on 
adequate treatment regimens. Four out of 29 extra pulmonary cases were not 
prescribed Z, the remaining 25 (91%) were all prescribed adequate regimens. Of all 
178 patients assessed, 3 (1.4%) were prescribed one or two anti-TB drugs only and 
10 (4.1%) were prescribed three drugs. Included in all these assessments are the 6 
patients on ‘non-DOTS’ regimens; they were all prescribed adequate 4-5 drug 
regimens. Details are presented in table 2 below. 
 
Table 2 Treatment regimens prescribed for intensive phase by classification of patient 
Type of patient Regimen No. of patients (weighted frequency %; 95% CI) 

HR 1 (2; 0-7.4) 
HRES 1 (1; 0-2.7) 
HRZE 38 (51; 34-67) 
HRZS 19 (23; 11-34) 

Pulmonary New 
Smear Positive 
(n= 76) 

HRZES 17 (23; 9-37) 
 
Type of patient 
 

Regimen No. of patients (weighted frequency %; 95% CI) 

HE 1 (0.3; 0-1.0) 
HRZ 6 (5; 0-10) 
HRZE 41 (66; 48-84) 
HRZS 21 (25; 11-39) 

Pulmonary New 
Smear 
Negative 
(n= 73) 

HRZES 4 (4; 0-9.6) 
 
Type of patient Regimen No. of patients (weighted frequency %; 95% CI) 

R 1 (2; 0-4.9) 
HRE 1 (2; 0-4.9) 
HRS 1 (5; 0-17) 
HRES 1 (1; 0-2.8) 
HRZ 2 (5; 0-13) 
HRZE 8 (30; 4.1-55 ) 

Extra 
Pulmonary 
(n=29) 

HRZS 10 (36; 18-53) 
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 HRZES 5 (21; 0-45) 
 
TB drug dosages were rarely too low; frequently, they were too high (table 3). 
Proportions of patients prescribed too high a dose were 17%, 11%, 19%, 54% and 
37% respectively for H,R,Z, E and S. Out of the 60 patients prescribed too high a 
dose of E according to the WHO guidelines, only 3 were not within the limits of the 
national guidelines of Uzbekistan.  
 
Table 3  Prescribed dosages of 1st line anti-TB drugs 
Drug/ 
Dosage 

Low (weighted %) 
(95% CI) 

Adequate 
(weighted %) 
(95% CI) 

High (weighted %) 
(95% CI) 

n 

H 3 (2.7)  
(0-5.9) 

136 (80.0) 
(71-89) 

38 (17) 
(9.8-25) 

177 

R 11(7.3) 
(2.3-12) 

147 (81) 
(72-90) 

19 (11) 
(6-17) 

177 

Z 4 (1.8) 
(0-4.0) 

135 (80) 
(73-86) 

33 (19) 
(11-26) 

172 

E 1 (0.4) 
(0-1.2) 

56 (46) 
(38-53) 

60 (54) 
(46-61) 

117 

S 3 (6.6) 
(0-14) 

45 (57) 
(44-70) 

30 (37) 
(26-47) 

78 

 
Second line anti TB drugs were prescribed to 7 patients, always in addition to a full 
1st line regimen.  
 
Prescription of non-TB drugs: 
Among 155 patients with full information on all drugs prescribed, the average number 
of additional non-TB drugs prescribed was 7.8. There was no apparent relation 
between the numbers of additional non-TB drugs prescribed and concomitant 
disease or side effects. Those with concomitant disease and/or side effects were 
prescribed 7.9 additional drugs on average; those without were prescribed 7.8 
additional drugs on average. We also did not observe any relation between treatment 
outcome and prescription of additional non-TB drugs. In total for those 155 patients, 
161 different non-TB drugs were prescribed. Most frequently prescribed were various 
vitamins (144 patients, 75%), glucose infusions (67 patients, 32%), Calcium Chloride 
(57 patients, 26%) and non-TB antibiotics (53 patients, 31%). Among the vitamins, 
B6 was most often prescribed (119 patients, 59%). Among antibiotics, ampicillin (21 
patients) and penicillin (15 patients) were most commonly prescribed. Most of these 
drugs were administered parenterally; further details as well as information on usual 
dosages and duration of prescription are provided in table 4.  
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Table 4 Top 20 of most frequently prescribed non-TB drugs 

Typical prescription‡ Ran
k 

Drug Generic name No. of 
patients 
(weighted 
frequency) 

Type of 
drug Mod

e 
Daily 
dosage 

Duration 

1 Vitamin B6 Pyridoxine 119 (59%) Vitamin  IM 1ml, 5% 1-3 months 

2 Vitamin C Ascorbic Acid 98 (51%) Vitamin  IM 2ml, 5% 10 days 

3 Glucose infusion Glucose 40%  67 (32%) IV fluid IV 400ml, 
10% 

10 days 

4 Vitamin B1 Thiamine bromide 62 (30%) Vitamin  IM 1ml, 5% 10 days 

5 Vitamin B12 Cyanocobalamine 59 (31%) Vitamin  IM 1ml, 0.05% 10 days 

6 Calcium Chloride CaCl2 57 (26%) Electrolyte IV 10ml, 10% 10 days 

7 Non TB antibiotics Various§ 53 (31%) Antibiotic   1-2  weeks 

8 Sodium Chloride NaCl 0.9% 36 (19%) IV fluid IV 200ml, 
0.9% 

10 days 

9 Riboxin inosine, 9-ß-D-
ribofuranosil-
hypoxanthine. 

24 (13%) Cardiac 
stimulant 

IM 10ml, 2% 10 days 

10 Dimedrol Diphenhydramine 23 (11%) Antihistamine IM 1ml, 1% 10 days 

11 Aloe Aloe extract + NaCl 20 (11%) Metabolic 
preparation 

SC 1ml 30-50 days 

12 Sulfocamfocaine Novocaine + Campher 23 (10%) Respiratory 
stimulant 

IM 2ml, 10% 15 days 

13 Infesol Mixture of 18 amino acids 
and 6 electrolytes  

19(10%) Parenteral 
feeding 

IV 500ml 3 days 

14 Reopolyglukin Dextran + NaCl  18 (10%) Plasma 
expander 

IV 200-400ml 5 days 

15 Immunomodulin Thymus extract 20 (9%) Immuno 
modulator 

IM 1ml, 0.01% 10 days 

16 Analgin Metamizol 19 (9%) NSAID IM 2ml, 50% p.r.n. 

17 Hemodese Povidone+ NaCl+ KCl+ 
CaCl2+ MgCl2+ 
NaHCO3 

16 (8%) Plasma 
expander 

IV 200-400ml 3 days 

18 Calcium gluconate Calcium gluconate 14 (8%) Electrolyte Oral 2-5gm  10 days 

19 Aminophylline Euphyllinum 14 (8%) Respiratory 
stimulant 

IV 10ml, 2.4% 10 days 

20 Aminocaproic acid Aminocaproic acid 12 (7%) Inhibitor of 
fibrinolysis 

IV 5gm/ 
100ml 

3days 

 
Household costs of TB treatment: 
Of 146 patients interviewed, 42 had completed treatment at the time of interview. We 
asked them about costs incurred during the process of diagnosis and treatment of 
TB. One of these patients indicated not having spent much and 2 did not know how 
much because their expenses had been covered by relatives. The remaining 39 had 
all incurred substantial costs; their median reported expenditure was 204.000 Uzbek 

                                            
‡ In accordance with information from key informants and formulary ‘Medical products’ by M D 
Mashkovski 
§ Ampicilllin 21, Penicillin 15, Cephalosporins 9, Gentamycin 7, Ampicillin + Oxacillin 5, Lincomycin 1.  
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Sum** (165US$). Half of this money was spent on drugs, the median reported 
expenditure being 100.000 Uzbek Sum (81US$).  
 
When asked whether they had experienced any financial problems as a result of TB 
diagnosis and treatment, out of 146 patients interviewed, 119 (79%) answered ‘yes’. 
Sixty nine patients (46%) had experienced major financial problems, whereas 50 
(33%) reported only minor problems. Of the remaining 27 patients, 4 (3%) indicated 
not having spent anything at all, 12 (12%) indicated having spent just small amounts 
and 11 (6%) had their relatives pay for them. Though they were not asked 
specifically, 1 patient indicated having sold his house in his village to cope with the 
unexpected financial burden, 5 other patients indicated having sold livestock (cows) 
or crops.  
 

Discussion  
Based on records reviews and interviews with 180 randomly sampled patients, we 
were able to make a fairly accurate assessment of drug prescription during treatment 
for new TB patients in Uzbekistan. In general, regimens prescribed meet the 
requirements of the WHO treatment guidelines. An extra 1st line anti TB drug was 
regularly prescribed in addition to an adequate regimen. This will not directly 
contribute to the development of resistance, but it may cause side effects that can 
induce the patient to stop treatment or take drugs irregularly. Second line drugs were 
rarely prescribed and always in addition to an adequate 1st line regimen. Even 
patients reported to be on ‘non-DOTS’ treatment were prescribed adequate treatment 
regimens.  
 
Dosages prescribed were often above the WHO recommended dose limits, yet 
mostly within the limits outlined in the national guidelines. This was true in particular 
for Ethambutol. Weight bands used in Uzbekistan are different from those 
recommended by WHO, resulting in overdosing of drugs in the lower ranges of some 
weight bands. Similar findings were reported by Diop et al7 in Kenya, Nepal and 
Senegal, though in their study it was usually Isoniazide that was overdosed. High 
dosages of anti-TB drugs may lead to an increase in the risk of drug toxicity 8,9,10,11,12 
and could thus interfere with compliance.  
 
In addition to specific anti-TB drugs, patients were prescribed 7-8 non-TB drugs on 
average, irrespective of the presence of concomitant disease. These additional drugs 
constitute the so-called ‘pathogenetic’ treatment, which is a standard part of TB 
treatment in the FSU13,14. Pathogenetic treatment includes drugs such as immuno-
modulators, anti-oxidants, corticosteroids, vitamins and IV fluids. Whereas there may 
be a rationale for prescribing certain additional drugs to some patients, e.g. vitamin 
B615, in many cases such rationale appears to be lacking. Certain classes of drugs 
lack an evidence base, others are indicated only for a very specific group of patients. 
Calcium Chloride injections, known locally as ‘hot injection’ because of their 
exothermic effect, are administered intravenously and are a popular panacea for 
many different conditions. The only indications for this drug listed in the Merck 
Manual16 are ‘cardiac arrest’ and ‘moderate to severe hyperkalaemia’, yet it is being 

                                            
** Exchange rate on 1/1/2007 1US$ = 1240 Uzbek Sum 
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prescribed to 26% of TB patients in Uzbekistan. Reviewing the available literature on 
adjunctive immunotherapy in treatment of mycobacterial infections, Tomioka arrives 
at the conclusion that these drugs are still associated with serious problems such as 
high costs, occasionally strong side effects and only modest efficacy17. 
 
Of all patients interviewed, 79% experienced financial problems as a result of being a 
TB patient. Most of these patients even had severe financial problems. Among 39 
patients who had already completed treatment at the time of interview, the median 
reported expenditure was equivalent to 165 US$. This is a significant amount in a 
country with an annual per capita GDP of  829US$18. A substantial part of these cost 
(49 %) are reportedly due to patients having to buy additional drugs.  
 

Limitations 
We assessed only new patients, whereas the majority of TB patients currently on 
treatment in Uzbekistan are patients that were treated before. Yet all these patients 
arise from the pool of new patients, hence the focus of this study. We also did not 
collect individual economic data to relate the financial burden of TB diagnosis and 
treatment to the resources available to each individual patient. Fourteen percent of 
patients sampled could not be included in the study because of misclassification or 
missing records.  
 

Conclusion 
Treatment regimens prescribed are in accordance with WHO guidelines, dosages are 
on the high side rather than on the low side.  
 
‘Pathogenetic’ treatment is widely applied and not without risk for adverse effects. 
Patients incur substantial costs and the evidence base is weak. Leading clinical 
authorities need to review the available evidence base and advise policy makers for 
each of the additional non-TB drugs commonly prescribed whether such prescription 
is rational. 
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