Journal of Respiratory Disease, Thoracic Surgery, Intensive Care Page 1 of 5

-

dournal of Respiratory Disease’ Thoracic Surgery.
Intensive Care and Tuberculosis

WANARFOS =
Y

4- Lymphocytopenia as a Mortality Predictor in Non - HIV

Article Name Pulmonary TB Patients

Seyed Mehdi Mirsaeidi 1, Saeid Zareiy 1, Seyed Davood Mansoori 1,
Authors Payam Tabarsi 1, Majid Valioallahpour Amiri 1, Mehdi Kazempour Dizaji
1, Mohammad Reza Masjedi 2, and Ali Akbar Velayati 3

1 Department of Infectious Diseases, 2 Department of Pulmonary
Medicine, 3 Department of Pediatrics, NRITLD, Shaheed Beheshti
University of Medical Sciences and Health Services, TEHRAN-IRAN

Authors
Specialization

Tuberculosis (TB) is among the top ten causes of global mortality and
affects low-income countries in Correspondence to: Mirsaeidi SM
Tel:+98-21-2296362 E-mail address: mmirsaeidi@nritld.ac.ir particular
(1). Mortality from tuberculosis is high even among patients without
multidrug resistance who are not known to be infected with HIV (2). TB
is responsible for more than two million deaths per year worldwide (3).
Decreased survival is significantly associated with HIV - seropositivity,

old age, and failure to complete the full treatment regimen and a low
CD4 T-lymphocyte counts (4). CD4+ cell counts were reported below
300 cells / mm3 in HIV-seronegative active pulmonary tuberculosis (5).
They had a very poor prognosis during the first weeks of treatment (6).
There are several case reports that show relation of T-lymphocytopenia
and attribution to disseminated tuberculosis (7,8,9,10). Knowledge of
mortality risk factors in TB patients may improve their survival. With
regard to the importance of lowered CD4 cell counts in predicting a poor
prognosis for TB patients and due to the lack of flow-cytometric devices

in low-income, high- contamination countries, it seems logical to look foi
an available and simple alternative as a predictor. In this study, we

demonstrate that lymphocytopenia detected in peripheral blood count
may be a useful predictor of mortality in TB patients.

Introduction

This study was conducted at a university-affiliated hospital that provides
medical care to tuberculosis patients as a tertiary center. The study
design was retrograde case- control. All deceased cases during March
2002 to February 2003 with a definite diagnosis of tuberculosis (positive
cultures for Mycobacterium Tuberculosis) or those cases compatible with
Material & a diagnosis of TB (clinically and radiologically) (11) who had not been
Method tested for mycobacteria due to the lack of sputum or a short period of
hospitalization were included in the study. Mortality was defined as
death from any cause during the hospitalization period with TB
diagnosis. Following re-evaluation of the case group (deceased), equal
number of cases were selected from documented pulmonary TB patients
(positive culture for Mycobacterium Tuberculosis) who had been
hospitalized and discharged during last year, having been matched for
sex and age with the original case group, as controls. Demographic data
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and hematologic indices of the first complete blood counts (CBC) of
patients at the time of hospitalization were recorded in a specified
questionnaire. Cases were classified based on two definitions for
lymphocytopenia. Lymphocytopenia was defined as either less than 15%
of the total white blood cell count (12) or a total lymphocyte count of
less than 1000/ml (13,14,15) or 1500 / ml (16,17) (depending on
different classifications). The data were analyzed, using non-parametric
measures for quantitative variables and X2 for qualitative variables. To
evaluate the behavior of response variables, logistic regression test was
used with Wald method. Sampling was sequential for the deceased
group (cases) and simple randomized following sex and age matching
for the living group (controls).

The frequency of lymphopenia according to both definitions is as follows:
The frequency of lymphocyte counts below 15% was 21(67%) for the
deceased group and only 3(9%) for the living group. Total lymphocyte
counts below 1000 were detected in 11(37%) of the deceased group anc
5(15%) of the living group. For the below 1500 definition, 20 (64%) anc
8 (24%) cases were detected in the case and control groups,
respectively. No statistically significant difference was found in the WBC

Result count of two groups. However, there was a significant difference in the
percent and the total count of lymphocytes (p=0.0001, p=0.02).
Following results were obtained for lymphocytopenia after excluding HIV
seropositive cases. For the below 15% definition, OR = 20 with a CI
95% of 4.8-81 was obtained. For the below 1000/ml total lymphocyte
count definition, OR = 3.5 with a CI 95% of 1.07 - 11.68 was calculated,
and for the total below 1500 definition, OR = 5.6 with a CI 95% of 1.9 -
16.7 was obtained.

The major protective immune response against intracellular bacteria
such as mycobacterium tuberculosis is cell - mediated immunity (18). It

has been well established that CD4+ T-cells are the dominant protective

T cells (19,20). A cell- mediated immune (CMI) response of the Thl type
is essential to mount a protective immunity against M. tuberculosis.
(21,22,23) Based on previous studies, it is evident that in a normal
situation CD4+ cells comprise 40-65% (13,24,25) of peripheral blood
lymphocyte counts, lymphocytopenic patients show a prominent
decrease in this sub-population (13). Alterations in blood lymphocyte
have been well-established in pulmonary TB patients (26,27,28). It has
been shown that a decrease in the total lymphocyte counts may occur,
particularly early in the diagnosis period, and gradually increases with
proper treatment. Collazos et al. (17) showed that lymphocytopenia was
present in 22% of TB patients before treatment, and it raised to a high
percentage following chemotherapy after 27 weeks. Morris et al. (29)
also reported lymphocytopenia in 17% of diagnosed patients. Despite
known lymphocytopenia in TB patients, to our knowledge, it has not
been reported to date a correlation similar to what we observed betweer
lymphocytopenia and mortality. Although the reasons for the initial
decline of lymphocytes are unclear, several arguments support a
homeostatic mechanism. First, active tuberculosis has been related to
apoptosis of circulating lymphocytes, (30) which can decrease the total
number of these cells. Second, a complex network between stimulatory
and inhibitory cytokines and other products such as products of Thl
activation (31) may produce this cytopenia. Third, a paralyzed immunity
may occur due to over stimulation with mycobacteria poly - antigens,
suppressing cell over production in the bone marrow. Fourth, although
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mycobacterial infections stimulate antibody responses, humoral
immunity seems to play little part in the protection against tuberculosis
(31). However, a decrease in B- lymphocyte counts in patients, at
different stages of tuberculosis with respect to controls, has been
reported (32,33) that indicates a global lymphoid involvement in
tuberculosis. Due to the above reasons, we conclude that lymphocytic
response to active tuberculosis involves T and non-T cells that make
total circulatory lymphocyte pool. Although Wessels et al. (34) showed
that full blood count has no diagnostic predictive value in diagnosis of
childhood TB, we showed that full blood count has a good predictive
value for mortality due to tuberculosis in adults. This study
demonstrated that lymphocyte counts below 1000 were present in 11
(37%) of the deceased cases and in 5 (15%) of the living cases; the
difference was significant (p= 0.038). A significant difference was also
detected for the below 15% definition of lymphocytopenia which was
evident in 21 (67%) and 3 (9%) of the case and controls respectively
(p= 0.0001). By changing the definition of lymphocytopenia to counts
below 1500/ml, such as what Collazos et al. (17) used as a definition,
the difference between two groups becomes more significant (p= 0.02).
Kony et al’s study revealed that in the course of TB disease, CD4 counts

below 300 correlate with the severity of symptoms. (5) Recently,
authors have also reported a case of disseminated tuberculosis in
association with idiopathic CD4 lymphocytopenia (35). It appears that a
decline in CD4+ cell line and dissemination of disease along with high
microbial burden of mycobacterium tuberculosis accounts for mortality
in patients. Pilheu et al. (6) reported that CD4+ lymphopenia is
associated with a poor prognosis in HIV- seronegative pulmonary TB
patients.
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Based on the results of this study it is possible to define
lymphocytopenia as an appropriate measure to determine mortality risk
during the course of tuberculosis. Meanwhile, it is necessary to precisely
supervise and manage all TB patients with lymphocytopenia and
maintain support of these patients until lymphocytopenia subsides.
Prospective studies would help to confirm the evidence presented in this
paper and to highlight this association.
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