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ABSTRACT

Key words

Objective. This study was undertaken to determine the prevalence of human immunodefi-
ciency virus-type 1 (HIV-1) infection in patients with pulmonary tuberculosis at the National
Chest Hospital in Jamaica.

Methods. This retrospective study reviewed the hospital records of 537 patients admitted
over a seven-year period from 1995 to 2001. We used a standardized data collection form to
obtain data for sociodemographic characteristics, clinical features, signs and symptoms, labo-
ratory diagnosis, treatment and outcome.

Results. We found that 11.6% (47/406) of the patients who met the inclusion criteria and
were diagnosed as having pulmonary tuberculosis were HIV-1 seropositive. Most HIV-positive
patients with tuberculosis were males, and prevalence of HIV coinfection among patients with
tuberculosis was highest in patients aged 30-39 years. The mortality rate in patients with tu-
berculosis and HIV infection was 23.4% (11/47) compared to 3.9% (14/359, P = 0.001) in HIV-
negative patients. Patients were treated with standard quadruple drug therapy. No multiple
drug resistance was noted in the Mycobacterium tuberculosis isolates.

Conclusions. The prevalence of HIV in patients with tuberculosis in Jamaica is similar to
that in other developing countries, but the mortality rate is higher and this warrants prompt
diagnosis of HIV infection and early institution of highly active antiretroviral therapy.
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Infection with human immunodefi-
ciency virus type-1 (HIV) has been
noted to contribute to the resurgence of
pulmonary tuberculosis (TB) in several
countries, and is in fact the strongest

4 Department of Microbiology, University of the
West Indies, Mona, Kingston, Jamaica.

known risk factor for the development
of TB (1-3). Persons with HIV-1 infec-
tion have been estimated to be over
100 times as likely to have TB as un-
infected persons (4). Among people
living with HIV/AIDS worldwide,
pulmonary TB is a leading cause of
HIV-related morbidity and mortality
(5-8). At the end of 2003 the number of
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adults and children living with HIV/
AIDS in Jamaica was estimated to be
22 000 (9). However, there is a paucity
of data on the prevalence of pul-
monary TB, coinfection with HIV-1,
and on the epidemiological links be-
tween HIV and TB in this country.

This study was undertaken to deter-
mine the seroprevalence of HIV infec-
tion in patients with TB, and the epi-
demiological trends, characteristics
and mortality related to HIV infection
in patients diagnosed with TB in a de-
veloping country with limited health
care resources and a spreading HIV/
AIDS epidemic. These data will help
provide accurate estimates of the prev-
alence of HIV-1 and TB, which are cru-
cial for the development of policies
and strategies to enhance their effec-
tive control.

METHODS

This retrospective study reviewed
the records of patients admitted with a
diagnosis of pulmonary TB at the Na-
tional Chest Hospital in Kingston, Ja-
maica, from 1995 to 2001. This tertiary
100-bed facility provides specialist car-
diopulmonary medical, surgical, diag-
nostic and therapeutic services for in-
patients and outpatients, as well as
active ambulatory and emergency ser-
vices. The hospital is the largest of its
kind in the Caribbean and serves as a
reference center for respiratory dis-
eases. As the only health care facility
involved in the management of adults
diagnosed as having TB in Jamaica, its
admissions patterns are likely to be
broadly representative of the distribu-
tion of adult TB cases in this country.
Patients’ hospital records were com-
piled manually and stored in the rec-
ords department for retrieval when-
ever needed. The study reviewed
records of 537 patients (379 men, 158
women, median age 36 years, range 3—
87 years) diagnosed as having pul-
monary TB, who represented 7.7%
(537/6951) of the patients admitted to
the hospital during the study period.

Sociodemographic, clinical and lab-
oratory data were abstracted using a
standardized data collection form. Pa-

tients were included in the study if
1) their records appeared to be com-
plete, 2) diagnosis on admission, based
on presentation with clinical signs and
symptoms, was consistent with pul-
monary TB, and 3) there was docu-
mented proof of isolation of Mycobac-
terium tuberculosis from at least three
sputum samples analyzed in compli-
ance with standard bacteriological
procedures according to WHO guide-
lines (10-12). Other data extracted
from the patients’ records included TB
treatment regimen, duration, period of
follow-up and outcome of treatment.
In addition, only patients whose rec-
ords showed proof of informed con-
sent and documented HIV-1 test re-
sults were included in the study.
Usually, clotted blood samples ob-
tained from each patient were refriger-
ated at 4 °C at the National Chest Hos-
pital and transported on a daily basis to
the National Public Health Laboratories
for testing. At the laboratory the sera
were separated and stored (at —20 °C)
until tested for HIV. An enzyme-linked
immunosorbent assay was used for
HIV screening, and positive results
were verified with western blotting
(Abbott Diagnostics, Chicago, IL, USA).
The data were analyzed with Epi
Info 6.04 software (CDC, Atlanta, GA,
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USA). The chi-squared test and Fisher’s
exact test were used as appropriate to
compare data from different groups.
The data were descriptive and were
reported as comparisons of frequency
distributions. A P value <0.05 was con-
sidered significant.

RESULTS

Of the 537 patients with pulmonary
TB admitted during the study period,
75.6% (406/537) fulfilled the inclusion
criteria (Table 1). During the study pe-
riod, 11.5% (47/406) of patients with
pulmonary TB were positive for HIV-1
coinfection. Most HIV-positive pa-
tients with TB were men (76.6%, 36/
47). The prevalence of HIV-1 coinfec-
tion in patients with TB did not show
any overall trend during the study pe-
riod (Figure 1). The highest frequency
of TB, both with and without HIV
coinfection, was seen in the 30- to 39-
year age group, and there were no sig-
nificant differences in age distribution
between patients with and without
HIV coinfection (Figure 2).

Productive cough was not a signifi-
cant clinical symptom among the HIV-
positive or HIV-negative patients with
TB; however, significant clinical fea-

FIGURE 1. Prevalence of HIV infection in patients with tuberculosis at the National Chest

Hospital, Kingston, Jamaica, 1995-2001.
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tures in the HIV-positive patients with ~ FIGURE 2. Age distribution of patients with tuberculosis who were HIV-positive or HIV-
TB included a high prevalence of diar- negative at the National Chest Hospital, Kingston, Jamaica, 1995-2001.
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TABLE 1. Characteristics of patients with pulmonary tuberculosis (TB) with and without HIV infection at the Na-
tional Chest Hospital in Kingston, Jamaica, 1995-2001

HIV-positive HIV-negative
n=47 n =359
Characteristic No. (%) No. (%) P value
Gender
Male 36 (76.6) 254 (70.8)
Female 11 (23.4) 105 (29.2) <0.001
Median age (years) 39 (range 17-69) 36 (range 3-87)
Major clinical signs
and symptoms
Productive cough 36 (76.6) 296 (82.5) Not significant
Dry cough 22 (46.8) 72 (20.1) <0.005
Hemoptysis 8(17.0) 198 (55.3) <0.001
Fever 42 (89.4) 248 (69.1) <0.001
Night sweats 18 (38.3) 195 (54.3) 0.02
Weight loss 42 (89.4) 201 (56.0) <0.002
Diarrhea 10 (21.3) 21 (5.8) 0.003
Drug regimen Quadruple? Quadruple®
Treatment duration® 10.5 months 6 months
(Range 9-15 months) (Range 4.3-8 months)
Susceptibility test
Isoniazid 1/38 (2.6) 1/40 (2.5)
Rifampicin 1/30 (3.3) 2/50 (4.0)
Ethambutol 0/20 (0) 0/30 (0)
Pyrazinamide 0/25 (0) 0/30 (0)
Outcome of TB infection
Cured 31 (66.0) 314 (87.5) <0.001
Died 11 (23.4) 14 (3.9) <0.001
Unknownd 5(10.6) 31(8.6) Not significant

aIncludes isoniazid, rifampicin, ethambutol and pyrazinamide for two months, then isoniazid and rifampicin until cure.

b Includes isoniazid, rifampicin, ethambutol, pyrazinamide or streptomycin for two months, then isoniazid and rifampicin until cure.
¢ Average period of time on antituberculosis treatment to achieve cure (24).

9 Patients for whom no records were available and who may have defaulted on treatment, or who were lost to follow-up.
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of TB treatment was not known in
10.6% (5/47). Among patients with-
out HIV-1 coinfection, 3.9% (14/359)
died and the outcome of TB treatment
was not known in 8.6% (31/359). The
average duration of treatment to
achieve cure of TB in patients with
HIV-1-coinfection was 10.5 months.

During the study period, mortality
was 23.4% (11/47) among patients
with TB and HIV-1 coinfection, and
3.9% (14/359) among patients without
HIV coinfection (P < 0.001). No cases of
multidrug-resistant TB were observed
among patients with HIV-1 coinfec-
tion. Susceptibility testing of M. tuber-
culosis isolates from patients with HIV
coinfection showed that 2.6% (1/38)
and 3.3% (1/30) were resistant to isoni-
azid and rifampicin, respectively, ver-
sus 2.5% (1/40) and 4.0% (2/50) in pa-
tients without HIV-1 coinfection. All
isolates tested were sensitive to etham-
butol and pyrazinamide.

DISCUSSION

According to the new UNAIDS and
WHO policy released in June 2004,
diagnostic HIV testing is indicated
whenever a person shows signs or
symptoms that are consistent with an
HIV-related disease or AIDS. This
means that HIV testing is advisable for

patients with TB as part of their rou-
tine management, and the new policy
in fact provides a mandate to expand
testing among TB patients (13). This
policy, however, was not in effect for
the management of patients with TB at
the National Chest Hospital during
the study period. Patients were not
routinely tested for HIV-1 infection,
hence the diagnosis of HIV infection in
these patients was an incidental find-
ing. This of course meant that in clini-
cal terms the early diagnosis of HIV in-
fection was not made, and patients
were not started on early antiretroviral
therapy or highly active antiretroviral
therapy (HAART), which has been
shown to improve the condition of pa-
tients with HIV infection (14).

Several published reports show
rates of seroprevalence of HIV among
patients with TB to be highly variable
(15-17). The 11.5% prevalence HIV-1
coinfection observed in this cohort of
Jamaican patients with pulmonary TB
at the National Chest Hospital is simi-
lar to other estimated rates of HIV pos-
itivity in patients with TB in other
countries in the region, as well as in
some countries with a high TB burden,
as summarized in Table 2 (18-21). The
prevalence of pulmonary TB in Ja-
maica may be lower than elsewhere.
This probably is due to the effective
public health program for TB that in-

TABLE 2. Estimated rate of HIV coinfection in patients with tuberculosis
in countries of the Caribbean and other developing countries, reported by

WHO as of 31 May 20052

Percentage rate of HIV coinfection

Country in patients with tuberculosis
Bahamas 16
Belize 14
Brazil 3.8
Ethiopia 21
Guyana 13
Haiti 29
Honduras 9.5
Jamaica (from present study) 11.6
Mexico 1.7
Nigeria 27
Trinidad and Tobago 19
Venezuela 41

@ Compiled from WHO reports (20, 21).
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cludes hospitalizing patients with ac-
tive disease, instituting prompt and
adequate treatment, active contact trac-
ing, effective follow-up and an effec-
tive policy of M. bovis bacilli Calmette-
Guérin (BCG) immunization against
M. tuberculosis. (However, BCG pro-
vides only limited protection against
TB and so cannot on its own control
the disease.)

There was a relatively high preva-
lence of HIV+TB in the 30- to 39-year-
old group, and the prevalence of TB
without HIV coinfection was also
highest in this age group. Previous
studies have also reported the highest
prevalence of HIV infection and TB in
this age group (16, 22, 23). In this study
of Jamaican patients, the prevalence of
TB with and without HIV coinfection
was higher in men than in women,
and this is consistent with other
studies (19, 22-24). The significantly
increased mortality in patients with
pulmonary TB and HIV coinfection
supports previous reports that most
deaths among patients who receive ef-
fective antituberculosis therapy are
due to complications of HIV infection
rather than to TB itself (25, 26). Pro-
ductive cough, fever, weight loss and
diarrhea were prevalent symptoms in
patients with TB and HIV confection,
and these symptoms appear to be indi-
cators that should raise the suspicion
of this clinical condition.

The rate of multidrug resistance was
low among patients with TB, and this
can probably be attributed to appro-
priate and effective practices of direct
observed treatment at the hospital and
after discharge. According to WHO
definitions of the cure of TB, the aver-
age time to cure is longer in patients
with HIV positivity than in patients
without coinfection (27). The differ-
ence in cure rate between the two
groups of patients we compared was
indeed significant. Prompt diagnosis
of HIV infection and early institution
of HAART would possibly have made
a larger difference.

A potential limitation of this study
lies in the fact that this retrospective
analysis may have been influenced by
confounding factors. It is possible that
not all patients diagnosed with TB
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were tested for HIV infection, and in-
complete patient records might also
have affected the data.

In conclusion, we note with concern
the high mortality among patients
with TB and HIV coinfection. Mortal-
ity could be reduced by early HIV-1
testing and prompt diagnosis, and by
early antiretroviral treatment insti-
tuted along with the antituberculosis
regimen. The prevalence rate of HIV
coinfection in patients with TB, along
with the rise in HIV infection in Ja-
maica and in the region as a whole,
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calls for a concerted effort to imple-
ment a clear-cut plan to establish, on
both a national and international level,
the necessary infrastructure and re-
sources to control the double-edged
sword of TB and HIV infection. This
situation is likely to be addressed by
the National HIV/AIDS Prevention
and Control Project, which has made
both testing and treatment of HIV/
AIDS in Jamaica more accessible.

We would like to point out the lack
of good-quality surveillance data on
TB prevalence and HIV coinfection

REFERENCES

Clinical Microbiology (7th ed.), Washington,
D.C.: ASM Press; 1999. Pp. 399-437.

11. Whalen CC, Johnson JL, Okwera A, Hom DL,
Huebner R, Mugyenyi P, et al. for The
Uganda-Case Western Reserve University
Research Collaboration. A trial of three regi-
mens to prevent tuberculosis in Ugandan
adults infected with human immunodefi-
ciency virus. N Engl ] Med. 1997;337:801-8.

12. International Union Against Tuberculosis and
Lung Disease. Technical guide for sputum ex-
amination for tuberculosis by direct micro-
scopy. Bull Int Union Against Tuberc Lung
Dis. 1986,61:1-16.

13. Joint United Nations Programme on HIV/
AIDS, World Health Organization. UNAIDS/
WHO Policy Statement on HIV testing. Ge-
neva: WHO; June 2004.

14. Chien-Ching Hung, Mao-Yuan Chen, Chin-
Fu Hsiao, Szu-Min Hsieh, Wang-Huei Sheng,
Shan-Chwen Chang. Improved outcomes of
HIV-1-infected adults with tuberculosis in the
era of highly active antiretroviral therapy.
AIDS. 2003;17:2615-22.

15. Onorato IM, McCray E. Prevalence of human
immunodeficiency virus infection among
patients attending tuberculosis clinics in the
United States. ] Infect Dis. 1992;165:87-92.

16. Eriki PP, Okwera A, Aisu T, Morrisey AB, Ell-
ner JJ, Daniel TM. The influence of human im-
munodeficiency virus infection on tuberculo-
sis in Kampala, Uganda. Am Rev Respir Dis.
1991;143:185-7.

17. Jain SK, Aggarwal JK, Rajpal S, Baveja U.
Prevalence of HIV infection among tuberculo-
sis patients in Delhi-A sentinel surveillance
study. Ind ] Tuberc. 2000;47:21-6.

18. Roussel HM, Rastogi TN. Evolution de la tu-
berculose en Guadeloupe entre 1982 et 1994.
Bull Epidemiol Hebd. 2/1996:5-6.

19. Sola C, Horgen L, Goh KS, Rastogi N. Mo-
lecular fingerprinting of Mycobacterium tu-
berculosis on a Caribbean Island with 156110
and DRr Probes. ] Clin Microbiol. 1997;35:
843-6.

in most Caribbean countries like Ja-
maica. This may be hampering our
ability to design and run potentially
effective programs to expand access
to antiretroviral treatment, and there is
a need for prospective studies in this
area.

Acknowledgments. We are grateful
to the clerical staff of the National Chest
Hospital and the technical staff of the
TB and HIV laboratories, National Pub-
lic Health Laboratory, Kingston, Ja-
maica, for their valuable assistance.

20. World Health Organization. Tuberculosis.
Annexes. Annex 1: Profiles of High burden
countries. [Internet site]. Available from:
http://www.who.int/tb/publications/global
report/2005/annex_download_centre/en/
index.htm] Accessed 4 November 2005.

21. World Health Organization. TB epidemiolog-
ical profile as of 31 May 2005. Global Health
Atlas. [Internet site]. Available from: http://
www.who.int/GlobalAtlas/predefined
Reports/TB/PDF _Files/country 2003_brief-
pdf Accessed 4 November 2005.

22. Bruchfeld ], Aderaye G, Palme IG, Bjorvatn B,
Ghebremichael S, Hoffner S, et al. Molecular
epidemiology and drug resistance of Myco-
bacterium tuberculosis isolates from Ethiopian
pulmonary tuberculosis patients with and
without HIV infection. ] Clin Microbiol. 2002;
40:1636-43.

23. Holmes CB, Hausler H, Nunn P. A review of
sex differences in the epidemiology of tuber-
culosis. Int ] Tuberc Lung Dis. 1998;2:96-104.

24. Havlir DV, Barnes PF. Tuberculosis in pa-
tients with human immunodeficiency virus
infection. N Engl ] Med. 1999;340:367-73.

25. Garin B, Glaziou P, Kassa-Kelembho E, Yassi-
banda S, Mbelesso P, Morvan J. High mortal-
ity rates among patients with tuberculosis in
Bangui, Central African Republic. Lancet.
1997;350:1298.

26. Hopewell PC. Tuberculosis in persons with
human immunodeficiency virus infection:
clinical and public health aspects. Semin
Respir Crit Care Med. 1997;18:471-84.

27. World Health Organization, International
Union Against Tuberculosis and Lung Dis-
ease, Royal Netherlands Tuberculosis Associ-
ation. Revised international definitions in tu-
berculosis control. Int ] Tuberc Lung Dis.
2001; 5:213-5.

Manuscript received on 19 May 2005. Revised version ac-
cepted for publication on 14 November 2005.

Rev Panam Salud Publica/Pan Am | Public Health 19(1), 2006



Akpaka et al. ® HIV in patients with pulmonary tuberculosis, Jamaica Original research

RESUMEN

Prevalencia del virus de la
inmunodeficiencia humana en
pacientes con tuberculosis
pulmonar del National Chest
Hospital en Jamaica

Palabras clave

Objective. El presente estudio se efectud para determinar la prevalencia del virus de
la inmunodeficiencia humana tipo 1 (VIH-1) en pacientes con tuberculosis pulmonar
del National Chest Hospital en Jamaica.

Meétodos. En este estudio retrospectivo se revisaron los expedientes hospitalarios de
537 pacientes ingresados a lo largo de un periodo de siete afios, de 1995 a 2001. Utili-
zamos un formulario uniformado para obtener los datos relacionados con las caracte-
risticas sociodemograficas; los rasgos, signos y sintomas clinicos; el diagnéstico de la-
boratorio; el tratamiento administrado, y los resultados observados.

Resultados. Encontramos que 11,6% (47/406) de los pacientes que satisfacian los cri-
terios de inclusién y a quienes se les habia diagnosticado tuberculosis pulmonar te-
nian seropositividad al VIH-1. La mayoria de los pacientes tuberculosos con positivi-
dad a VIH eran de sexo masculino, y la mayor prevalencia de infeccién simultdnea
con VIH en pacientes tuberculosos se observé en personas entre los 30 y 39 afios de
edad. La tasa de mortalidad en pacientes con tuberculosis e infeccion por VIH fue de
23,4% (11/47), en comparacién con 3,9% (14/359; P = 0,001) en pacientes sin infeccién
por VIH. A los pacientes se les administro el tratamiento estandar con cuatro medi-
camentos. No se observé ninguna resistencia en las cepas aisladas de Mycobacterium
tuberculosis.

Conclusiones. En Jamaica la prevalencia de VIH en pacientes con tuberculosis es
parecida a la observada en otros paises en desarrollo, pero la tasa de mortalidad en
estos pacientes es mayor. Por lo tanto, es imprescindible diagnosticar la infeccién por
VIH en etapa temprana e iniciar de inmediato el tratamiento antirretrovirico de gran
actividad.

Tuberculosis; VIH; prevalencia; sintomas; mortalidad; hospital; Jamaica.
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Culqui DR, Grijalva CG, Reategui SR, Cajo JM, Suarez LA. Factores prondsticos del abandono
del tratamiento antituberculoso en una region endémica del Peru.
Rev Panam Salud Publica. 2005;18(1):14-20.

La redaccion llama la atencion de los lectores a dos errores en la version publicada del articulo sefalado.
Primera nota al pie de la pagina 14: la direccion electrdnica correcta del primer autor, Dante Roger Culqui, no es dculqui@

Cuadro 2, parte superior de la p. 18: se ha publicado una version equivocada del cuadro. La version correcta es la siguiente:

CUADRO 2. Factores e indicadores del riesgo de abandono del tratamiento antituberculoso. Ica, Perii, 1998-2000

Andlisis unifactorial Andlisis multifactorial
Indicador RP 1C95% P RP 1C95% P
Ambiente
Escolaridad inferior a secundaria completa 3,83 1,65-8,98 0,001 2,43 0,90-6,57 0,081

Considera excesivo el gasto para acudir al tratamiento 3,43 0,79-20,57 0,063 4,38 0,84-22,71 0,079

Refiere tener una relacion conflictiva en casa 5,94 1,17-57,54 0,014 4,76 0,78-28,88 0,090

Vive lejos del establecimiento de salud 1,76 0,70-4,52 0,185 2,77 0,93-8,21 0,066
Servicios de salud

Considera deficiente la informacion proporcionada 3,71 1,62-8,55 0,001 3,04 1,15-8,02 0,025

Considera inadecuados los horarios del programa 9,94 2,10-92,59 0,001 7,51 1,29-43,86 0,025

No tuvo el tiempo necesario para acudir al tratamiento 2,83 0,98-8,85 0,032 1,25 0,33-4,66 0,743
Modo de vida

Consume alcohol 2,27 0,96-5,46 0,042 2,41 0,88-6,59 0,086

Consume drogas ilicitas 5,39 1,35-30,87 0,006 4,79 1,02-22,55 0,047
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