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1.-Summary :

The Human Immunodeficiency Virus (HIV) epidemic has been associated with the increase in the number of tuberculosis (TB) cases reported worldwide, especially in sub-Saharan Africa. HIV and TB together are challenging health services in this region. The present study looked at epidemiological and clinical data from a cohort of TB patients admitted in a rural hospital of Zimbabwe. Besides some results relevant to local conditions like late and migratory care seeking practices and lack of HIV infection state partner-sharing; some of the study results might apply to TB in other sub-Saharan regions. The rates of household contacts developing TB secondary to index cases did not differ whether the latter were HIV-ve or HIV+ve. As reported in many other studies, HIV-TB dual infection was more often extrapulmonary, had a higher frequency of complications and case fatality rate. However, no significant difference was observed regarding treatment failures or relapses. The HIV+ve group needed multiple medications other than TB drugs which possibly reflects a strong effect on morbidity and mortality from HIV-related infections other than TB. The increasing number of TB patients and their admission costs threatens to overwhelm health care services in many sub-Saharan african regions as questions like clinical TB diagnostic criteria in the absence of microbiological evidence or TB preventive therapy for HIV infected patients are yet to be answered.

2.-Introduction :
The Human Immunodeficiency Virus (HIV) is the main killer in Zimbabwe and many other central and eastern african countries1. Tuberculosis (TB) is the leading associated infection in patients infected with the HIV in Africa2,3 and leading cause of death from autopsy series4. By 1990, the World Health Organisation (WHO) estimated 3 million people coinfected with HIV and M. tuberculosis worldwide, 78% of them living in subSaharan-Africa and predicts that 38% of TB cases will be HIV infected by year 20003,5. It is estimated that about two thirds of the increase in the rate of smear-positive TB can be directly attributed to HIV infection in east Africa6 . The number of TB cases doubled from 1985 to 1990 after 20 years of decline in Zimbabwe where over 40% of TB patients were already HIV+ve by 19917.

Early diagnosis and treatment of patients with HIV-TB complex is the present main way available in sub-Saharan Africa of controlling this "epi-epidemic" in the community. Moreover, due to the interrelation between HIV and M.tuberculosis infections, the early detection and adequate treatment of TB in HIV infected patients has possibly the strongest effect in quality and quantity of life in the AIDS population in Africa8, where antiviral treatment and primary or secondary prophylaxis of opportunistic infections are not generally available. However, with the impact of AIDS, an increasing proportion of TB patients are presenting with smear-negative pulmonary and extra-pulmonary forms of the disease, which has made diagnosis more complicated7.

St Anne's hospital is a rural hospital with 180 beds which serves an estimated population of 58.000 people of Bulilila-mangwe district, Matabeleland South, Zimbabwe. Our district has one of the highest incidence rates (over 50/10.000) and annual risk of infection (1.6%)7 of TB in the country and also one of the highest HIV seropositivity prevalence rates as reflected in the regional sentinel ANC surveys (25% in 1994, average seropositivity increase 1990-94 of 2%).

To increase our knowledge on the differences between HIV+ve and HIV-ve patients with tuberculosis in our area, we analysed epidemiological and clinical features of a cohort of patients with microbiological evidence of TB and sufficient epidemiological and clinical information (including HIV status), admitted during a 5 year period.

3.-Patients and methods :

Adult (>15 years) patients admitted in St. Anne´s hospital between 1990 and 1994  with the diagnosis of pulmonary tuberculosis by microbiological evidence ( +ve Lowenstein-Jensen culture ) , HIV status known by pre-postcounselled serology by enzyme-linked immunosorbent assays (ELISA) (Dupont HTLV-III test) with Western-Blot confirmation;  and who complied with monthly reviews during a minimum period of 12 months from diagnosis, were included in the cohort study. Information regarding epidemiological, clinical, laboratory and therapeutic data was collected retrospectively from the hospital inpatient and outpatient records.

Statistical analysis was performed with the WHO/GPA EPI-Info 5 program. Qualitative data were compared amongst HIV+ve/HIV-ve subgroups by chi-square analysis and quantitative data by analysis of variance and multivariate linear regression.

4.-Results :

Amongst 1582 patients diagnosed and treated for TB between 1990 and 1994, 144 patients (9.1%) had sufficient epidemiological and clinical information including microbiological evidence of M.tuberculosis ( Lowenstein-Jensen culture and species identification ) (in 29.5% of all TB patients during that period) and HIV serology results  (ELISA and Western-Blot confirmation if positive) (26% of TB patients tested in 1994).

There was an even distribution of male (71, 49.3%) and female (73, 50.7%) patients; six of them were pregnant (8.2% of women) and seven puerperal (within six months of last delivery). The mean age was 39.7 years. 56 patients (38.8%) came from other districts. 59 (56.2%) were married or had a stable partner while the rest was single, divorced or widowed. Only 8 patients (13.5%) were aware of their partner's HIV status. 

Most patients (139, 96.5%) had not had BCG as the national immunisation programme started in Zimbabwe only in 1986. 43 (34.4%) cases reported a household contact with TB in the last 12 months before diagnosis. Amongst an average of 4.2 contacts screened (history and PPD, with thorough TB investigations if +ve screening) per patient, 23 were subsequently diagnosed of TB, which means that 3.4% of patients' household contacts developed TB.

Regarding past medical history, chronic conditions with increased TB risk -other than HIV infection itself- like Chronic Obstructive Pulmonary Disease (COPD), ethylism, diabetes or chronic renal failure were only seen in 4 cases (one each). Considering HIV risk factors, 16 patients (11.1% possibly under-reporting) reported previous treatments for Sexually Transmitted Infections (STIs) and 2 (1.3% of all, 3.1% of the HIV+ve group) received blood transfusions before 1988, when the blood transfusion screening services started in Zimbabwe.

The main presenting symptom was cough, lasting an average of 37 days before consultation (recorded time in 74 cases). This and the rest of the main presenting symptoms and their duration before attending hospital are reflected in Table 1. Three patients presented with hoarse voice and three other with swellings (two cervical and one axillary) as only symptoms.

On examination, the average temperature was 37.0 and mean pulse 97 bpm. The main findings on physical examination -besides respiratory signs- were enlarged lymph nodes, oral thrush and cachexia and ,as described below, correlated with HIV status. Radiological analysis showed that hylar enlargement was the most common sign, followed by multiple infiltrates and consolidations of middle and lower lobes -more frequent than upper lobe consolidations in our cohort-. Table 2 lists the main radiological findings and their proportions. Six cases had normal chest X rays with positive sputum culture. One case presented with pneumotorax as the sole radiological abnormality.

Regarding HIV testing, 80 (55.6%) were HIV-1 positive (ELISA confirmed by Western-Blot). Routine laboratory tests recorded were RPR for syphilis screening; urinalysis, haemoglobin and ESR and tested for correlation with outcome and with HIV status. The results of the TB investigations are described in Table 3.

TB treatment followed the national TB Programme guidelines with admission during the first two months (intensive phase) and following protocols by categories : 2HRZE + 4HR for sputum smear +ve and extrapulmonary cases, 75 cases (52%); 2SHRZE + HRZE + 5HRE for TB relapses (5) or treatment failures (6), 11 cases (7.6%) and 2HRE + 6HE for sputum smear -ve cases ,58 cases (40.4%). HIV status was not associated with these categories. In 6 cases (2 with Steven-Johnson and 4 with VIII nerve toxicity) the treatment regime was modified due to side effects. Other than TB drugs, patients received during admission an average of 27 doses of pain killers, 108 patients were treated with broad-spectrum antibiotics (17 days on average), 38 patients (26.3%) needed IV fluids during an average of 4.8 days, 17 patients (11.8%) had a course of steroids lasting an average of 7 days and 15 (10.4%) received blood transfusions (average of 2.4 units). The other common drugs used were iron-folic acid (40, 27.7%), vitamins (17, 11.8%), antihistaminics (15, 10.4%), anti-mycotics (12, 8.3%) and bronchodilators (10, 6.9%).

Considering response to treatment, when fever was a presenting sign (64 patients), temperature settled to normal in 47 patients (73.4% of those with initial fever) after an average of 14 days. A clear-cut improvement period could be determined in 82 patients (56.9%) and this lasted an average of 20 days, after which patients reported being asymptomatic. Weight gain was of an average of 1.5 kgs in the first month, 2.6 in the second and 4.7 by the sixth month of follow-up. Mean haemoglobin gain after two months of treatment was 1.93 grs/dl in those cases presenting with anaemia and mean ESR after two months was 55 in the first hour.

The main complications developing during treatment were skin rashes (15.9%), abdominal pains (12.5%), persistent pyrexia (11.8%), neurological symptoms (9%), vomiting (4.8%), mucosal sores(3.8%) and bronchospasm (2.7%). Besides these, two patients had severe hemoptysis, one developed a tension pneumothorax and one disseminated chickenpox. Side effects from TB drugs were suspected in 35 cases (23.9%), which were severe enough in 6 cases to change the treatment. The observed side-effects were joint pains (related with PZA) in 10.4%, peripheral neuropathy in 6.2% (difficult to relate to HIV infection itself or TB treatment), VIII nerve toxicity in 2.7%, liver toxicity in 2%, ocular toxicity and Steven-Johnson syndrome in 1.3% each. Death occurred in 9 (6.2%) cases in the first two months (before sputum conversion), 32 cases (22.2%) within the first year after diagnosis, and in 6 more during the following year (from 91 cases followed up during two years, 6.5%). The mean time between diagnosis and exitus was 12.1 months.

HIV+ve patients were younger, reported more often STIs and presented in more cases with weight loss and diarrhoea. On examination lymphadenopathies and oral thrush were commoner, had more frequently normal chest Xrays, abnormal urinalysis, PPD reactions < 10 mms and extrapulmonary TB evidence. HIV+ve patients needed more often complementary broad spectrum antibiotics and IV fluids. The rates of complications and mortality within the first year were also higher. The frequency of TB drugs' side-effects did not show significant differences in this cohort. Many HIV+ve patients developed skin rashes which in most cases were clinically diagnosed as generalised papular pruritic eruption seen very often in HIV+ve patients in our hospital. In 5 cases the challenge test9 was negative and 4 had skin biopsies which showed mixed eosinophil-mononuclear perivascular infiltration of the dermis in all. Most of these patients reported improvement with topical or oral steroids. There was no difference in the time of death after diagnosis between HIV+ve and -ve patients but 7 out of the 9 patients who died within the two months of diagnosis and all 6 patients who died in the second year were HIV+ve. The statistically significant differences between the HIV+ve and HIV-ve subgroups are listed in Table 4  with their p values and odds ratios. Many other proportions and means were different but, in most cases, the sample size did not allow statistical significance.

5.-Discussion :

From the epidemiologic point of view, this study shows no difference between the HIV+ve and HIV -ve TB patients in the rates of household contacts developing TB within the two years after the index case diagnosis. Although some have concluded lower infectiousness of HIV +ve TB patients on the basis of tuberculin response observed in contacts10, most studies have observed similar active TB rates in contacts regardless of HIV infection10-12. When closer follow-up of contacts, especially children, has been achieved, a higher proportion of cases has been diagnosed13,14. This would mean that the HIV impact on TB does not only apply to the contribution of increased TB incidence rates in the HIV+ve group but also their transmission to HIV-ve contacts. 

Another interesting finding is the high proportion of patients coming from other districts. This might reflect the migrating care-seeking practices of patients suffering from chronic conditions like TB and AIDS.

The very low proportion of patients knowing their partner HIV status is very significant. Although there is general knowledge about HIV and AIDS, fears to face personal and family prospects, together with the male migration factor might make couples not seek HIV testing nor share information on HIV status15. WHO recommends that TB patients be offered voluntary HIV counselling and serological testing3. In the absence of antiviral therapy, primary prophylaxis or specific TB regimens for HIV+ve patients, knowing HIV results might not add a clear clinical benefit in this group of patients. Others have reported potential harms from disclosing HIV results to patients not ready to react positively to this information16.

Amongst the presenting symptoms it is worth mentioning the delay in hospital care-seeking reflected by the average length of the main complain, cough, (37 days, n=74) previous to admission. In our area, health education needs to stress the importance of earlier consultation in cases of chronic cough.

As expected, the HIV+ve patients had a higher proportion of extrapulmonary TB and a common non-pulmonary presentation picture was weight loss and diarrhoea. Wasting syndrome and "slim disease" with or without chronic diarrhoea are also common manifestations of other HIV-related conditions, which makes it difficult to ascribe them to one or the other2.

Overall, in HIV+ve patients the radiological primary-like pattern (intrathoracic adenopathy, middle-lower lobe non-cavitating infiltrates, pleural effusions or normal X-Rays)2 was more common. ESR on admission and follow-up did not correlate with diagnosis nor with outcome as in another cohort of children with TB studied in the same hospital17. The high frequency of asymptomatic pyuria associated with the HIV infection would have deserved culture investigations lacking in our rural hospital, but points in the direction of the role of associated bacterial infections in morbidity of patients with HIV-TB dual infections18. HIV infection did not influence sputum smear sensitivity in this study but many more HIV+ve TB patients were sputum smear and culture negative and not included in the study. In 4 cases, TB was only diagnosed by bone-marrow culture which might be an appropriate diagnostic tool in rural hospitals. As mentioned in the introduction, the rise of TB cases in the last decade in Zimbabwe, has been associated with an increasing proportion of smear-negative both pulmonary and extrapulmonary TB cases. Many patients diagnosed as having smear negative tuberculosis may in fact be suffering only from other complications of HIV infection and receive inadequate therapy as a result. Smear diagnosis performance might be adversely affected by the enormous increase in incidence and workload while staff and resources remain stagnant. Some studies have shown less sputum smear sensitivity in HIV infected patients19 . Many HIV-associated conditions might not respond to the limited medications available in sub-Saharan Africa and doctors will start and hold them on empirical TB treatment as a "last hope".

One of the aims of the study was to assess clinical differences in the HIV+ve group that could help extrapolate defining diagnostic criteria in sputum smear negative TB cases in HIV infected patients. Most symptoms and signs associated with HIV-TB dual infection in this study, belong to HIV known risk factors ( history of STI) and to the WHO clinical case definition of AIDS where diagnostic resources are limited ( diarrhoea, weight loss, adenopathies, oral thrush)20. This result stresses the need of thorough TB investigations in any patient with AIDS-related symptoms and signs or who is prepared, accepts and tests HIV+ve. Amongst TB investigations, PPD will often not help in these patients and radiology will give atypical patterns in many cases. Algorithms for adult patients with respiratory complaints might help their evaluation and management, select non-responders to standard treatments for TB investigations and probably HIV testing; and define sputum smear negative cases which deserve a TB treatment trial. While new diagnostic tests can only complement smears and cultures21,22 research is needed where predictive value of sign/symptom complexes for TB can be evaluated.

In this study the HIV+ve group did not show a higher frequency of overall side effects. As noted above, most skin rashes occurred in HIV+ve patients and were not TB side effects but HIV related papulo-pruritic rash23. There was no significant difference in the frequency of cutaneous reactions as thioacetazone24 is no longer used in Zimbabwe but the only two cases which developed Steven-Johnson Syndrome were due to streptomycin and were HIV+ve. The study did not show a higher frequency of treatment failures in the HIV+ve group, supporting the evidence from other studies with different regimens25-28. The low number of recurrences during the 24 month follow-up (6 cases) did not allow to compare both groups. Recent studies suggest that isoniazide (INH)  preventive tuberculosis chemotherapy is effective in individuals with HIV infection29. INH preventive therapy has been proposed as an appropriate intervention to reduce HIV-associated tuberculosis30 and, by diminishing the effects of TB in the progression of HIV infection8, may offer the possibility of prolonging survival of persons with HIV infection30. The selection of HIV infected patients who would benefit from INH preventive therapy has pointed in the direction of tuberculin positive (>5mms regardless of BCG vaccination31) patients where active tuberculosis has been excluded3; the former and also those with negative tuberculin tests (anergic)32; and secondary prophylaxis after completion of TB treatment33. As stated above, the necessary voluntary HIV counselling and testing services are not generally available in Zimbabwe as in many other african regions and would prevent from implementation of primary prophylaxis regardless of tuberculin reaction and further considerations like cost-effectiveness. Secondary prophylaxis cost-effectiveness in sub-Saharan Africa awaits evaluation. The questions of how long should it be administered for in HIV infected persons (lifelong?) and how would compliance, drug toxicity and signs of active TB be periodically assessed will be crucial in evaluating its appropriateness in sub-Saharan Africa.

HIV+ve TB patients developed more complications, most of these could have been caused by bacteriemia (see Table 7), required more often complementary antibiotic treatment and deaths occurred mainly after sputum smear conversion. These observations support other findings which associate much of the morbidity18  and mortality34 in this group of patients to causes other than TB itself, mainly bacterial infections3. The mortality in the HIV infected patients was almost four times higher, in a similar range as other studies in Africa34 and despite of comparable treatment failures and relapse rates with the HIV-ve group. In terms of preventing mortality, the secondary INH preventive therapy question might also take into account multi-disease prophylaxis with INH, ketoconazole and co-trimoxazole intending to prevent the most common causes of morbidity and mortality in HIV infected persons in Africa3. In the absence of CD-4+ T-lymphocyte counts; total lymphocyte counts <100/microliter35, primary-like radiological pattern of pulmonary TB36, activity scores or anergic PPD reactions35 have strong predictive values for CD-4 cell counts.

Most TB patients in our hospital are admitted during 2 months in order to effectively supervise treatment before sputum smear conversion. If all TB patients continue to be admitted during the intensive phase of TB treatment, the admission demands will soon collapse many hospitals in Africa. However, the high rate of complications and mortality of the HIV+ve group implies the need of prolonged admissions in this group. The management of HIV-associated TB is complex and requires more resources in hospital beds, TB drugs and staff services than have previously been given to TB treatment services37. 

Besides the global preventive measures to reduce HIV transmission, the resurgence of TB demands renewed efforts and more funds to keep up with early detection and treatment of all smear-positive tuberculosis. Clinical criteria in sputum smear negative suspected TB patients, especially if HIV+ve; and cost-effectiveness of HIV voluntary counselling-testing of TB patients with primary or secondary INH or multi-disease preventive therapy in HIV+ve cases, are some of the specific questions regarding the HIV-TB dual infection in sub-Saharan Africa that await research.

Note : I am grateful to Dr P.C. Cataldi for her careful collection of data during the years as GMO in St Anne's hospital, to Mr M Ndlovu EHT for Brunapeg for his household work and to Dr Manger-Cats and Dr Wijarajah from PMD, Matabeleland South for reviewing the manuscipt. 


TABLES

TABLE 1 : MAIN PRESENTING SYMPTOMS AND DURATION

       ────────────────────────────────────────────────


   
Symptom

n

%

Duration(n) 


   







(*kilos)    

       ────────────────────────────────────────────────


   
Cough

124

86.1

37 (74)     


   
Weight loss
82

56.9

8.8*(12)    


   
Fever

64

44.4

29 (16)     


   
Night sweats
64

44.4

-           


   
Chest pains
48

33.3

34 (21)     


   
Diarrhoea

27

18.7

28 (20)     


   
Hemoptysis
15

10.4

19 (11)
  


   
Dyspnoea

12

8.3

29 (16)     


   
Abd.pains

11

7.6

-           


   
Joint pains
9

6.2

-           


   
Neurological
6

4.1

-           


TABLE 2 : MAIN RADIOLOGICAL FINDINGS 

       ───────────────────────────────────────────


   
Finding



n

%      

       ───────────────────────────────────────────


   
Hylar enlargement

50

34.7   


   
Multiple infiltrates
43

29.8   


   
Middle-lower lobes'inf.
37

25.6   


   
Cavitating lesions

21

14.5   


   
Pleural effusions

15

10.4   


   
Upper lobes infiltrates
14

9.7    


   
Normal 



11

7.6    


   
Miliary infiltrates

9

6.2    


   
Cardiomegaly


4

2.7    


TABLE 3 : TB INVESTIGATIONS

       ────────────────────────────────────────────────────


   
Test (n)





+ves-mean (%)   

       ────────────────────────────────────────────────────


   
Sputum smear (134)



49 (36.5)       


   
Sputum/GL* culture (136)


119 (87.5)      


   

Mean no. of colonies

41              


   
Resistance study (42)                              


   

Sensitive col.



24 (57.1)       


   

Mono-resistant 


10 (23.8)       


   

Multi-resistant


8 (19.0)        


   
PPD 24h. reaction (113)


11 mms          


   
Other samples (28)


  
  (% total)     


   

Pleural fluid culture (12)
6 (4.1)         


   

Lymph node biopsies (11)

6 (4.1)         


   

CSF culture (9)


4 (2.7)         


   

Bone marrow culture (8)

4 (2.7)         


   

Urine culture (5)


2 (1.3)         


   

Peritoneal fluid culture (4)
2 (1.3)         


   

Pericardial fluid culture (2)
1 (0.6)         


   

Abscess (2)



1 (0.6)         


TABLE 4 : STATISTICALLY SIGNIFICANT DIFFERENCES

 
         BETWEEN HIV+VE AND HIV-VE PATIENTS                         ────────────────────────────────────────────────────────── 

    




HIV+ve
HIV-ve
p value/OR       

    




(mean/%)
(mean/%)
(Odds ratio)     

    
Epidemiology                                             

    

Age


36.4

43.8

p=0.0003         

    
Medical history                                          

    

PMH of STIs
17.5

1.5

p=0.0027/12.94   

    

Weight loss
68.7

42.1

p=0.0018/2.97    

    

Diarrhoea

31.2

3.1

p<0.0001/14.18   

    
Physical examination                                     

    

Lymphaden.
47.5

3.1

p<0.0001/10.0    

    

Oral thrush
18.7

3.1

p=0.006/6.66     

    
Radiological findings                                    

    

Normal ChestXr
12.5

1.5

p=0.014/9        

    

Primary pattern75.0

25.0

p<0.0001/10.6    

    
Laboratory results                                       

    

Abnormal urine
35.5

13.1

p=0.0002/3.65    

    


Pyuria
21.0

6.5

p=0.016/3.80     

    

PPD < 10mms
51.9

24.5

p=0.002/3.31     

    
TB microbiology                                          

    

Extrapulmonary
25.8

9.3

p=0.010/3.38     

    
Treatment
                                                

    

Ab days

20.8

11.5

p=0.0007         

    

IV therapy
35.0

6.2

p=0.008/2.91     

    
Complications

63.7

50.8

p=0.02/2.36      

    
Mortality


43.7

17.2

p=0.0006/3.75    
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