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Summary

Absolute valucs of the lymphocyte subsets arc known
to be influenced by various biological factors. We sct
out to determinge if diurnal variations in lymphocyte
subscts occur in our population. A prospective study
was donc on 25 randomly chosen hcalthy subjects.
Pcrsons were enrolled for the carly morning to mid af-
tcrnoon study i.c. 8:30. 12:30 and 15:30. In a sccond
study. samples were collected at hourly intervals from
08:30 10 12:30. The EDTA samples were analyzed for
Ivimphocyte subscts by flowevtomery. In the first
study. the results have shown that there was a pro-
aressive increase in CD4 cell count throughout the day.
while CD8 and CD19 ccell counts incrcased between
08:30am and mid-day and then there was no further
change between midday and mid afternoon. CD56 was
uniform throughout the whole day. As most clinics and
venesections take place in the morning. the aim of the
sccond part of the study was to focus on the nature of
the changes obscrved in the morning to midday phasc.
The results have shown that there were no significant
changes in the lvmphocyte subsct counts before 11.30.
thereafter there was a progressive incrcasc in all of the
lymphocyte subscts between 11:30 and 12:30 except
for the CD36 cell count. This study has shown that
diurnal rhythms influence the lvmphocyte subscts in a
normal population. This may have major implications
in the usc of CD4 subsct analysis in the management of
HIV infected persons as an indicator for initiation of
trcatment. In our sctting. pending the results of diurnal
variation studies on PLWHA. we have sct the latest
blood collcction time at 11:30 am.

Keywords: Lymphocyte, caribbean, 117 monitoring.
treament diwrnal variation.

Résumé

Dans la prgmiérc Ctude. les résultats montraient quc unc
augmcn}znlnon progressive du taux des cellules CD4 toute
la journce alorsque les cellules CD8 et CD 19 augmentaicnt

entre 8.30 am a midi ¢t ensuite restaient uniforme.Lcs taux
des cellules CD36 étaient uniforme tout au long de la
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journée. Comme la plupart des cliniques opérent en matince.

la deuxi¢me expericnee montraient des changements non
significative de taux des sous types ccllulaires de
lymphocyes avant 11.30am.unc augmentation Progressive
de tous les sous tyc de lymphocytes entre 11.30- 12.30 am
a 1 exception du taux des cellules CD36.  Cetie ctude
demontre | influence du rythme duirne sur les sous type de
Iymphocytes dans unc population sainc.Ceci peut avoir
des implications dans | usage du taux des sous type des
ccllules CD4 comme indicateur de | initiation du traitement
pour lc ménagement des paticnts du VIH. Dans notre
environement cn attendant les résultats des variations
duirnc aux PLWHA. nous avons mis la limite du temps dc
la collection des ¢chanillons de sang a 11.30 am

Introduction

HIV affccts the immunc system and has an affinity for
CD+4 cells. Over time HIV depletes the number of CD4™
cells causing damage to the immunce system. CD4 ™ cell
count is thercfore an important parameter uscd by cli-
nicians to monitor the status of the immunc system in
Persons Living With HIV/AIDS (PLWHA). which isone
of the landmarks used in the decision to commence
Highly Active Anti Retroviral Therapy (HAART).
Thercfore the results that arc produced must be accu-
ratc and reproducible.

Reports have shown that there can be vari-
ability in the measurcments of T-lymphocyic subscts
[1.2.3.4.5.6]. The two main types ol variability scen arc
analytical and biological | 1]. Analytical variability is
dependent on the temperature of the specimen. type of
anticoagulant uscd. time period it takes to analyzc the
sample. and machine and human crror | 1.3]. Whercas
biological variability may include circannual. lunar. cir-
cadian and diurnal rhythms. The other factors that may
influence these cell populations include age. sex. cth-
nic group. physical and psychological stresscs. drugs.
antilvymphocyte auto-antibodies and splencctomy. Bio-
logical variability has a greater cffect on lvmphocyte
subscts than analytical [1]. Diurnal rhythms arc of
greater importance since they impz\cl on the I,\'mphoc'_\'l.c
subpopulations. These rhythms will create errors in clini-
cal judgement if not standardized. In this study we cxam-
ined the diurnal variation of all 4 lymphocyte subscls.
namely the CD+ T helper cells. the CD8 C}'lolox|<_: T lym-
y ¢ CD19 B lymphocyte cells and the CD56 Natu-

vhocytes. th . ! .
K as designated by their specific C luster Desig-

ral Killer cclls.
nated markers.
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Method and materials

Twenty-five healthy subjects were chosen randomly. In
both studies. a 2ml EDTA samplc was taken. the first at
three intervals. 08:30. 12:30 and 15:30. and the sccond at
five intervals. from 08:30 to 12:30. In the
immunophenotyping analysis. 10uL of tctraCHROME
CD45-FITC/CD4-RD1/CD8-ECD/CD3-PC5 and CD45-FITC/
CD56-RD1/CD19-ECD/CD3-PC5 was pipetted into appro-
priately labeled tubes. These monoclonal antibodies con-
tain fluorescent dyes that bound to the Fc portion of the
antibody and are commonly used for the identification of the
cell surface antigens. 100uL of the EDTA samples was added.
vortexed and allowed to stand for 10 minutes. The antibody
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500uL of Optilysce C was added to the samplcs. voriexed
and stood for 10 minutes. This rcagent is used to lyse the
red blood cells to prevent interference of these cells, ’5()();1[‘
of Phosphatc Buffered Saline (PBS) was then added
vortexed and wait 5 minutes before analysis. At this Slagc.
the PBS stops the shedding or internalization of (he anli;
gen/antibody complexes. 100mL of Flow-Count was also
added to cach sample and vortexed. The beads in (he
Flow-Count provide a precise count of the cells preseny.
The samples were then placed on the Beckman Coulier
Epics-XL for analysis by the Beckman Coulter

links the dyc to the cclls making the cclls detectable. tctraCHROME System with the XL System I sofiwarc
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This softwarc docs a four colour analysis where it pro-
vides necessary quality control reagents as well as auto-
matc quality control and samplc analysis.

The statistical method used was the ANOVA (rc-
pcated measures test) with Dunnctt’s post-test.

Results

lute count for clinical decision making and (he monitorin
of PLWHA.

Both studics have shown that timing of sample
collection for CD4 analysis can affect (the resulg obtained
and can influence the management of the paticnis where
CDH levels arc critical decision making paramelers. I s

8

Table 1: The lymphocyte subscts range at 8.30. 12.30 and 15.30

B I M E

Lympho
Subscts 8:30 12:30 15:30

Yo Abs 4 Abs Yo Abs
CD4 28.1-66.2 131-1845 33.302.9 608-2154 32.6-63.5 6OR-2048
CD8 12.8-29.8 155-703 12.7-29.3 192-1039 13.7-28.1 191 -932
CD36 1.5-18.2 25-382 1.5-15.2 32-294 1.1-19.9 14-480
CD19 6.7-29.2 106-588 6.3-26.4 124-756 5.8-27.9 123-620
CD8 12.8-29.8 155-703 12.7-29.3 192 -1039 13.7-28.1 191 -932
CD36 1.5-18.2 25-382 1.5-15.2 32-294 1.1-19.9 [4-480
CD19 6.7-29.2 106-588 6.3-26.4 124-756 5.8-27.9 123 -6
Table 2: The mean lymphocyte subsets at 8:30. 12:30 and 15:30

Lymphocyte
Subscts

Time CD4 CDS CD56 CDI19

a/o ABS Yo ABS Yo ABS Yo ABS
8:30 479 846 224 401 6.6 118 149 276
12:30 494 A6 22.1 482 59 114 15.7 3
15:30 50.2 1082 222 188 47 100 15.3 341
Conclusion

In the previous study by Jeffrey Laurence which focused
was on CD4 and CD8 cclls. an incrcasc was scen in the
CD4 ccll count at 12:30. In our study. which was broken
down into two studics. carly morning to latc aftcrnoon
and carly morning to mid-day. we examined the full range
of lymphocyte subsets. In the carly morning to late after-
noon study. there was a significant change in the absolute
CD4 cell count between the morning and the afternoon
samples. The same was obscrved for CD8 and CD 19 abso-
lute cell counts. In the sccond study. there was no signifi-
cant change in any of the lymphocytc subscts before 11:30.
Therefore it scems that 11:30 isa critical time before which
blood be drawn for analysis.

CD56 ccll count remained uniformed in both stud-
ics. Of signiticance is the finding that the pereentages
valuc of lymphocytc subscts did not show any variation
throughout the day. This obscrvation lends weight (o the
proponcnts of using CD4 percentages rather than abso-

suggested that all samples be drawn before noon for stan
dardization ofbiological variation. It is recommended that
furl.hc.r studics arc conducted (o determine the diurnal
variation in PLWHA . especially those who are treatment
naive. Based on these results and (o ensure reproducibil-

ity of quality results. we have sel 2 cciling on venesection
for CD4 analysis at 11:30am.
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