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Differential Cell Analysis and Lymphocyte Subset Analysis in
Bronchoalveolar Lavage Fluid from Patients with Miliary

Tuberculosis

Ji Eun Kim, MD,, Hee Yun Seol, MD,, Woo Hyun Cho, MD,, Ki Uk Kim, MD,, Doo Soo Jeon, M.D,, Hye
Kyung Park, M.D,, Yun Seong Kim, M.D,, Min Ki Lee, MD,, Soon Kew Park, M.D,

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Pusan National University School of
Medicine, Yangsan, Korea

Background: Bronchoalveolar lavage (BAL) is a useful technique to recover lower airway fluid and cells involved
in many respiratory diseases. Miliary tuberculosis is potentially lethal, but the clinical manifestations are nonspecific
and typical radiologic findings may not be seen until late in the course of disease. In addition, invasive procedures
are often needed to confirm disease diagnosis, This study analyzed the cells and the T-lymphocyte subset in BAL
fluid from patients with miliary tuberculosis to determine specific characteristics of BAL fluid that may help in
the diagnosis of miliary tuberculosis, using a less invasive procedure,

Methods: On a retrospective basis, we enrolled 20 miliary tuberculosis patients; 12 patients were male and the
mean patient age was 40.5+16.2 years. We analyzed differential cell counts of BAL fluid and the T-lymphocyte
subset of BAL fluid.

Results: Total cells and lymphocytes were increased in number in the BAL fluid, The percentage of CD4+ T-
lymphocytes and the CD4/CD8 ratio in BAL fluid were significantly decreased and the percentage of CD8+
T-lymphocytes was relatively higher, These findings were more prominent in patients infected with the human
immunodeficiency virus (HIV). In the HIV-infected patients, the proportion of lymphocytes was significantly higher
in BAL fluid than in peripheral blood. There were no significant differences between the BAL fluid and the
peripheral blood T-lymphocytes subpopulation.

Conclusion: BAL fluid in patients with miliary tuberculosis demonstrated lymphocytosis, a lower percentage of
CD4+ T-lymphocytes, a higher percentage of CD8+ T-lymphocytes, and a decreased CD4/CD8 ratio. These
findings were more significant in HIV-infected subjects.

Key Words: Tuberculosis, Miliary; Bronchoalveolar Lavage; HIV; CD4-Positive T-Lymphocytes; CD8-Positive
T-Lymphocytes
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Table 1, Patients characteristics
Extra . . Sputum
No. Sex Age HIV test pulmonary Predisposing AFB Sputum AFB Serositis TBLB Outcome
(yr)  result . factor culture
tuberculosis smear
1 F 21 Negative Peritonitis  No Positive No growth Pericardial effusion Chr.inflam Alive
2 M 25 Negative No CHB, LC Positive M Tb No Chr inflam Alive
3 M 26 Negative No No Negatve ~ No growth No Chr inflam Alive
4 F 26 Negative Meningo- PPP Positive M Tb Pleural effusion Chr.inflam Alive
encephalitis
5 F 27 Negative No SLE, Negatve M T7b Pericardial effusion  Chr inflam Dead
Pregnancy
6 M 32 Negative No No Negative =~ No growth No AFB culture (+), Alive
Chr inflam
7 F 33 Positive No HIV Positive M Tb No Chr inflam Alive
8 M 44 Negative No DM Negatve M Tb Pleural and AFB culture (+), Alive
Pericardial effusion  Chr.inflam
9 M 45 Positve No HIV Negative ~ No growth No Chr inflam Alive
10 M 50 Positive Peritonitis HIV Negative M Tb No Chr, granulo. Alive
inflam
11 M 52 Negative Peritonitis No Positive M Tb No Chr inflam Alive
12 F 59 Negative No No Positive M Tb No AFB culture (+), Alive
Chr inflam
183 F 69 Negative Spondylitis No Positive MTb Pleural effusion Chr.inflam Alive
14 M 37 Positive No HIV Positive M Tb Pleural effusion AFB culture (+), Alive
Chr inflam
15 M 54 Positive No HIV Negative ~ No growth No Chr, granulo. Alive
inflam
16 M 39 Positive No HIV Positive Contam, Pleural effusion Chr inflam Alive
17 F 19 Negative No No Positive MTb No Chr inflam Alive
18 M 81 Negative No No Positive No growth No Chr inflam Alive
19 F 37 Negative No SLE Negatve ~ No growth Pleural effusion Chr inflam Alive
20 M 62 Negative No CHC, LC Positive MTb No Chr inflam Alive

HIV: human immunodeficiency virus; AFB: acid fast bacilli; TBLB: transbronchial lung biopsy; Chr.inflam: chronic inflammation; CHB:
chronic hepatitis B; LC: liver cirrhosis; M 7b: Mycobacterium tuberculosis; PPP: postpartum period; SLE: systemic lupus eryth-
ematosus; DM: diabetes mellitus; Chr, granulo, inflam: chronic granulomatous inflammation; Contam: contamination; CHC: chronic
hepatitis C.
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Figure 1, Differential cell counts of bronchoalveolar lavage fluid in miliary tuberculosis patients showed increased numbers
of total cells and lymphocytes counts,
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Figure 2, T-lymphocyte population in bronchoalveolar lavage fluid (BALF). (A) Mean percentage of CD4+ T-lymphocytes
were significantly decreased and CD8+ T-lymphocytes was higher in miliary tuberculosis, (B) CD4/CD8 ratio in BALF
were significantly decreased, These findings were more prominent in human immunodeficiency virus (HIV) infection group,
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0.00 lavage fluid (BALF) in human immunodeficiency virus
' Peripheral blood BALF ' (HIV) infected group were decreased.

Table 2, T-lymphocytes populations in peripheral blood and bronchoalveolar lavage fluid in HIV infection group

Total cell count (/L)  Lymphocyte (%)  CD4+T-lymphocytes (%) CD8+T-lymphocytes (%)  CD4/CD8 ratio

PB 3,678.3+£1,457 9 105£3.7 112+£109 47593 02+02
BALF 2,348 3+1,609.0 36.8+17.3 94+114 4801346 03+07
p-value 0.180 0.002 0.485 0,937 0.310

Data are presented as mean=standard deviation (SD),
PB: peripheral blood; BALF: bronchoalveolar lavage fluid,
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