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ABSTRACT

The effects of tobacco smoking on the immunitylgfirfected patients in the Thai population weredsts. The
means of absolute CD4+ T lymphocyte count betw@esnibking and 88 non-smoking patients were evaluatel
compared using flow cytometry. Results showedthigamean of the absolute CD4+ T lymphocyte courmngnthe
HIV-infected smoking group (mean=331 cells/pL) wignificantly lower than the HIV-infected non-snmakgroup
(mean=416.19 cells/pL), (P=0.131). The majoritytleé HIV-infected smokers group still had CD4+ Tl delvels
lower than 350 cells/pL. Therefore, CD4+ T lymphesyat the level of 350 cells/uL, according to tteatment
guidelines published by WHO, must be maintainedthéumore, the percentage of CD4+ T lymphocyteshim
smoking group was still higher than the non-smolgrayup.
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INTRODUCTION

Thailand has been reported as a high-prevaleneectduman Immunodeficiency Virus (HIV) infectioRecently,
a published report in 2011 showed that 34 millieogle had been suffering from HIV infection [1].€rpathogen’s
main target is CD4+ T lymphocyte, which plays actalirole in the immune system by protecting thasthHoom
biological invaders. After HIV establishes infection the host and the virus cannot be suppressediira system,
CD4+ T cell decrease in number together with HI\plimation and the host becomes more susceptible to
opportunistic infections. Previous surveys foundttthere was a greater proportion of smokers whee wV-
infected individuals over HIV seronegative [1]. Mover, there exist many publications indicating #ssociation
of smoking with numerous diseases. For example,ksmgohas been shown to be highly associated with th
deterioration of lung function in immunocompetemdividuals. Smoking also devastates immune fungctiamich
can lead to the development of opportunistic infest such as oral hairy leukemia, bacterial pneuan@md
pneumocystis pneumonia. In a female group, smakave a higher risk of cervical carcinoma when caegdo
non-smokers. Furthermore, smoking affects the @igvef progression and the increased risk of camaerich as
lung cancer, oral cancer, throat cancer and Hodgkimphoma [2]. Some reports have illustrated #rabking is
related to a higher mortality rate among HIV-in&ttpatients. In addition, smoking is related tmnsiisease in
HIV-infected patients. Smoking HIV seropositive ividuals are also at higher risk of coronary hedigease,
myocardial infarction (Ml), and cardiovascular dise (CVD) when compared to non-smoking HIV patig@ts
Much research has revealed the correlation betaedecline in CD4+ T lymphocyte counts and HIV-sesifive
smokers [3-5]. The quantity of CD4+ T lymphocytéhighly correlated with disease progression andiezs used
as a parameter to decide when to start anti-retrogrugs (ARV) in order to slow AIDS progressidktcording to
a study by Li T et. al, CD4+ T lymphocyte countifealthy donor group is markedly higher than thé-idfected
group and AIDS patient group [6]. In addition, CDKevel were influenced by regional factors. Therefa study
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of the CD4+ T lymphocyte levels between Thai smekand non-smokers should be conducted to provide
information about the CD4+ level to start antirgtral therapy.

EXPERIMENTAL SECTION

Population and Sample

In this study, we enrolled 110 HIV-infected indivls from King Chulalongkorn Memorial Hospital, Bgok,
Thailand. All patients were categorized into twmups, which were smokers defined by diagnosed las1H
seropositive individuals who have been smokingdbteast six months (n=22) and non-smokers (n=B8TA
whole blood samples were collected using BD Vaoatai(R) Blood Collection TubeBD Biosciences, USA
CD4+ T lymphocyte determination was performed withix hours after the blood was collected.

T lymphocyte staining and absolute CD4+ T lymphocyte count

For the T-lymphocyte phenotype, EDTA blood specismerere stained with TriTEST; CD3-PerCP, CD4-FITC,
CD8-PE (BD BiosciencesUSA) following the manufacturer’s instructions. Brigfl50 uL of the sample was
incubated at room temperature for 15 minutes irptiesence of 20 pL of TriTEST. After incubationd t@ood cells
were lysed by 100 pL of 1X BD FACS™ lysing solutiand incubated at room temperature for 10 mindthen,

the RBC lysed sample was washed once with Phosighdfer-Saline. Finally, stained samples were rpsusled

in 200 pL of 0.5% paraformaldehyde. The absolutenber of CD4+ T lymphocyte was assessed using BD
FACSCalibur™ (BD BiosciencesUSA). Helper-T lymphocyte and Cytotoxic-T lymphocyteene defined by
CD3+CD4+ and CD3+CD8+ population, respectively. @loge CD4+ T lymphocyte count was calculated fréw t
percentage of CD4+, percentage of lymphocyte andCW&unt provided from the complete blood count (EBC

Statistical analysis

Absolute CD4+ T lymphocyte counts from both, HI\&dropositive smoker and non-smoker groups werectet.
The means of the absolute CD4+ T lymphocyte cobataieen the two groups were compared using t-8BREE5
for Windows versionl17.0). Four groups of CD4+ T pimcyte were investigated. There wédess than 200
cells/pL, 200-350 cells/pL, 351-500 cells/puL andrenthan 500 cells/uLThe difference was considered significant
with aP-valueof less than 0.05 (95% C.1.).

RESULTSAND DISCUSSION

Absolute CD4+ T lymphocyte count between smoker and non-smoker groups

As described in Table 1, we observed that the maare of CD4+ T lymphocyte count of the smoker grdx =
331.00 cell/uL) is slightly lower than the non-sraolgroup (x= 416.19 cell/uL) P = 0.13). In terms of gender,
we found that for male-smokers (n=18) the numbeCbB#f+ was insignificantly lower compared with nanekers
(n=34), 331.78 cell/uL and 386.18 cell/uL, respasti. This trend was also applicable to the fengataup. Female-
smokers (n=4) showed their mean of absolute CD4hicas being slightly lower than that of non-smekigr=54),
327.50 cell/uL and 435.09 cell/uL (Figure 1). Itsmaoticeable that the mean of the CD4+ T lymphocygtent in
the smoking group was less than 350 cell/uL (wlsctne level of absolute CD4+ T lymphocyte recomdezhto
start anti-retroviral therapy according to the WH@hile the other group was higher. Both smokingl &V
infection are very important health issues, esplgcia developing countries such as Thailand. Onbligation
showed that around 1.3% of the Thai adult poputati@s HIV-infected. Also, publications have suppdrthe
theory that the host’s immunity of HIV-infected imdluals is impaired by CD4+ T cell destructioneaftHIV
established infection. Some experiments have shbhatrHIV-infected smokers have a higher degreenpf@irment
compared to those who do not smoke. Evidently, reHationship between smoking and the worsened celini
outcome of many diseases has been reported. Matetneequantities of CD4+ T lymphocyte were affectey
smoking.

Number and per centage of population in each CD4+ T lymphocyte count level

All subjects were categorized into four groups adow to their absolute number of CD4+ T lymphocffess than
200, 200-350, 351-500 and more than 500 cells/Rejcentages of CD4+ in these groups were thenlatéduand
compared. The results showed that the majorithefstudy population had CD4+ T lymphocyte counth&range
of 200 - 350 cell/uL — for both smoking and non-&mg groups (36.36% and 32.95%, respectively; Tahle
Figure 2). To clarify the trend of the quantitidsa4+ T lymphocyte among groups, data was reagdnigto three
groups: those whose number of absolute CD4+ T Iyopie count was lower than 250 cells/uL, betweed 25
350 cells/uL and greater than 350 cell/uL. The da@aved that 63.63 percent of HIV-infected smolterge their
CD4+ T lymphocyte count equal to or less than 3@l (Table 3, Figure 3). While in the non-smokeoup,
the percentage of people who had an absolute mgaplED4+ T lymphocyte count level higher than 2&0/uL
was equal to the lower group (Table 3, Figure 3).
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According to our results, we found that cigarett®king is insignificantly associated with the charaf CD4+ T
lymphocyte number in blood circulation. The mearC&f4+ T lymphocyte count in smoking HIV-infectectipats
was less than 350 cells/uL, while the mean of CD4ymphocyte was higher than 350 cells/uL when olesin
the non-smoker group. This is applicable to bothdges. In the group with the level of CD4+ T lympkte count
lower than 350 cells/pL, the percentage of popatain the smoking group (63.63%) is higher than tioa-
smoking group (50%); on the other hand, in the graith the level of CD4+ T lymphocyte count highban 350
cells/pL, the percentage of population in the norolsing group is higher than the smoking group.

Table1 - Mean of absolute CD4+ T lymphocyte between smoking and non-smoking group.

Gender Smoking status | Number | Mean of CD4+ T lymphocytecount (cell/uL) | SE.M. | p-value
male smoking 18 331.78 41.20 0.362
(N=52) non-smoking 34 386.18 37.0( )
female smoking 4 327.50 170.7 0.431
(N=58) non-smoking 54 435.09 34.92 )
total smoking 22 331.00 43.38 0131
(N=110) non-smoking 88 416.19 25.75 )
* S.E.M. is standard error of the mean; calculatsdSD/sqrt(sample size)
Figure 1 - Comparison of mean absolute CD4+ T lymphocyte count.
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Table2 - Number and percentage of subjectsgrouped by absolute CD4+ T-lymphocyte level.

Population
CDA4+ T lymphocyte count  (cell/ul) Smoker Non-smoker
<200 6 (27.27%) 15(17.05%)
200-350 8 (36.36%) 29 (32.95%
351-500 5 (22.73%) 21 (23.86%
> 500 3 (13.64%) 23 (26.14%
Total 22 (100.00%) | 88 (100.00%)
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Figure 2 - Number (A) and per centage(B) of study population in smoking and non-smoking HIV seropositive group by CD4+ T
Lymphocyte level
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Table3 - Number and percentage of subjects grouped by absolute CD4+ T- lymphocyte level (rearranged into three groups)

population
CDA4+ T lymphocyte count smoking Non-smoking
<200 cells/ul 6 (27.27% 0 15 (17.05%) 0
200-350 cells/ul 8 (36.36% 63.63% 29 (32.959 0)50'00/0
>350 cells/ul 8 (36.36%) 44 (50.00%)
Total 22 (100.00%) 88 (100.00%)
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Figure 3 - Number (A) and per centage(B) of study population in smoking and non-smoking HIV seropositive group by CD4+ T
Lymphocyte level (rearranged into three groups)
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CONCLUSION

Even if there is no statistical significance in i€erence of the mean CD4+ T lymphocyte coung #fsolute
CD4+ count at 350 cells/uL is the cut-off level fottiretroviral therapy determination according\¥eiO treatment
guidelines. Together with the limitations of thisdy, including the sample size, there was a tdmaving that the
quality of CD4+ T cells in the smoking group isgsifly lower than the non-smoking group. Furthedis should
be performed to gain an in-depth analysis of snpkinpact on CD4+ T lymphocyte level.
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