
AFRICAN JOURNAL OF 
MEDICINE 

and medical sciences 



\lr I. Med wed Set ( 2 0 0 6 ) 3 5 . 53-57 

Analysis of diurnal variation of lymphocyte subsets in 
healthy subjects in the Caribbean, and its implicat ion 

in HIV monitoring and treatment 

KF Carmicliael and A Abayomi 
LadyMeade IIII' Reference Unit. Ministry oj Health. Barbados and School oj 

Cluneal Medicine and Reasearch. Univeristy of the II est Indies 

Summary 
Absolute values of the lymphocy te subsets arc known 
10 be inf luenced by va r ious biological factors . Wc set 
out to de te rmine if d iu rna l va r i a t i ons in lymphocyte 
subsets occur in our popula t ion . A prospect ive s tudy 
was done on 25 r a n d o m l y c h o s c n hea l thy subjects . 
Persons were enrol led for the ear ly m o r n i n g to mid af-
ternoon study i.e. 8 :30. 12:30 and 15:30. In a second 
study, samples were collected at hour ly intervals f rom 
08:30 to 12:30. T h e EDTA s a m p l e s were analyzed for 
l y m p h o c y t e s u b s e t s by f l o w c y t o m c r y . In the first 
stud>. the results have shown that there was a pro-
gressive increase in CD4 cell count throughout the day. 
whi le CDS mid C D 19 cell coun t s increased between 
08 :30am and mid-day and then there was no fur ther 
change between midday and mid a f t e rnoon . CD56 was 
uniform throughout the who le day. As most cl inics and 
venesect ions take p lace in the m o r n i n g , the a im of the 
second part of the s tudy was to focus on the na tu re of 
the changes observed in the m o r n i n g to midday phase. 
The results have shown that the re were no s ignif icant 
changes in the lymphocy te subset coun t s before 11.30. 
thereaf ter there was a p rogress ive increase in all of the 
lymphocyte subsets be tween 11:30 and 12:30 except 
for the CD56 cell count . Th i s s tudy has shown that 
d iurnal rhy thms in f luence the lymphocyte subsets in a 
normal popula t ion. T h i s may have m a j o r impl ica t ions 
in the use of CD4 subset analys is in the managemen t of 
HIV infected persons as an ind ica tor for ini t ia t ion of 
t reatment. In our set t ing, pend ing the results of d iurnal 
variat ion studies on PLWHA. wc have set the latest 
blood collection t ime at 11:30 am. 

Keywords: Lymphocyte, Caribbean, IIIV, monitoring. 
Ireament diurnal variation. 

Resume 
Dans la premiere etude. Ics resultats monlraient que unc 
augmentation progressive du taux des cellules CD4 toutc 
la journee alorsque les cellules CD8 cl CD 19 augnicntaicnl 
cnlrc 8.M) am a midi ct ensuite rcslaicnl uniforme.Lcs taux 
des cellules CD56 ctaient uniformc tout an long dc la 

Correspondence Or Akin Abayomi. Director of IIIV Dedicated 
l lottcytomctry and 1»CR Laboratory. I .ady.neade Reference Unit . 
Daihailos. West Indies Kmail bal»a\vura2712fr/yaboo.com 

journee. Coininc la pluparl dcscliniqucsopcrcnt en matinee, 
la dcuxicmc experience monlraient des changcmcnls non 
s i g n i f i c a t i v e dc taux d e s sous types c c l l u l a i r c s dc 
lymphocycs avant 11.30ain.unc augmentation progressive 
dc tons Ics sous lye dc lymphocytes cntrc 11.30-12.30 am 
a 1 exception du taux des cellules CD56. Ccttc etude 
demontre I influence du n thine duirnc stir Ics sous type dc 
lymphocytes dans unc population sainc.Ccci pent avoir 
des implications dans I usage du taux des sous type des 
cellules CD4 coininc indicatcurdc 1 initiation du traitcmcnt 
pour 1c management des patients du VIH. Dans notrc 
cnvironcmcnl en at tendant Ics resultats des variat ions 
duirnc aux PLWHA. nous avons mis la Iimilc du temps dc 
la collection des cchanillons dc sang a 11.30 am 

Introduction 
HIV affec ts the i m m u n e sys tem and has an af f in i ty for 
CD4 cells. Over t ime HIV depletes the number of CD4 
cells causing damage to the i m m u n e system. CD4 cell 
count is therefore an impor tan t pa rame te r used by cli-
nicians to moni tor the s ta tus of the i m m u n e system in 
Persons Living With HIV/AIDS (PLWHA). which is one 
of the l a n d m a r k s used in the decision to commcncc 
High ly Ac t i vc A m i Re t rov i r a l T h e r a p y ( H A A R T ) . 
The re fo re the resul ts that arc produced must be accu-
rate and reproducible . 

Repor ts have shown that there can be var i -
abili ty in the m e a s u r e m e n t s of T- lyniphocyic subsets 
11.2.3.4.5.61. T h e two main types of variability seen arc 
analyt ical and biological 111. Analyt ical variabili ty is 
dependen t on the t empera tu re of the spec imen, type of 
an t i coagu lan t used, t ime period it takes to analyze the 
sample, and machine and human error 11.31. Whereas 
biological variability may include circannual . lunar, cir-
cadian and diurnal rhythms. The other factors that may 
in f luence these ccll popu la t ions include age. sex. e th-
nic g roup , physical and psychological stresses, drugs, 
an t i lvmphocv tc au to-an t ibodies and splenectomy. Bio-
logical var iabi l i ty has a g rea te r cffcct on lymphocyte 
subsets than analyt ica l [1 | . Diurnal rhythms arc of 
greater importance sincc they impact on the lymphocyte 
subpopulations. These rhythms will crcalc errors in clini-
cal judgement if not standardized. In this study wc exam-
ined the diurnal variation of all 4 lymphocyte subsets, 
namely the CD4 T helper cells, the CDS Cytotoxic T l y m -
phocytes. the CD 19 B lymphocyte cells and the CD:>6 Natu-
ral Killer cells, as designated by their specific Cluster Desig-

nated markers. 
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Method and mater ia l s 
Twenty-f ive hea l thy subjec t s w e r e chosen randomly. In 
both studies, a 2ml E D T A s a m p l e was taken, the first at 
three intervals. 08:30. 12:30 and 15:30. and the second at 
f i v e i n t e r v a l s , f r o m 0 8 : 3 0 to 1 2 : 3 0 . In t h e 
i m m u n o p h e n o t y p i n g ana lys is . IOJAL of t c t r a C H R O M E 
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 ant ibodies con-
tain fluorescent dyes that bound to the Fc portion of the 
antibody and arc commonly used for the identification of the 
cell surface antigens. 10Qj.iL of the EDTA samples was added, 
vortcxed and allowed to stand for 10 minutes. T h e antibody 
links the dye to the cells mak ing the cells detectable. 

500 | iL of Opt i lysc C w a s added to the samples, vortcxcd 
and stood for 10 minutes . T h i s reagent is used to lysc the 
red blood cells to prevent interference of these cells. 500j*L 
of P h o s p h a t e B u f f e r e d S a l i n e (PBS) was then added 
vor tcxcd and wai t 5 m i n u t e s before analysis. At this stage 
the PBS s tops the s h e d d i n g or internal izat ion of the anti-
gen /an t ibody complexes . lOOmL of Flow-Count was also 
added to each s a m p l e a n d vortcxcd. T h e beads in the 
F low-Count prov ide a prcc isc count of the cells present. 
T h e samples were then placed on the Bcckman Coulter 
E p i c s - X L f o r a n a l y s i s by t h e B c c k m a n Coul te r 
t c t r a C H R O M E Svstcm with the X L System II software. 
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Tliis sof tware docs a four co lour ana lys i s w h e r e it pro-
vides neccssarv qual i ty control r eagen t s a s well as au to-
mate quali ty control and s a m p l e analysis . 

T h e statistical me thod used was the A N O V A (re-
peated measures test) with D i m n c l f s post-test . 

Results 

lute count for cl inical decis ion m a k i n g and the monitoriim 
of P L W H A . b 

Both s tud ies h a v e show n that t iming of sample 
col lect ion for C D 4 ana lys i s can affect the result obtained 
a n d can in f luence the m a n a g e m e n t of the patients where 
C D 4 lev els a rc crit ical decis ion m a k i n g parameters, li is 

Table 1: T h e lymphocyte subsets r ange at 8 .30. 12.30 and 15.30 

Lvinpho 
S u b s e t s 8:30 

T I M E 

12:30 15:30 

% A b s % A b s % A b s 
CD4 28.1-66.2 431-1845 33.3-62.9 6 0 8 - 2 1 5 4 32 .6-65 .5 608-2048 
CDS 12.8-29.8 155-703 12.7-29.3 192-1039 13.7-28.1 191 -932 
CD56 1.5-18.2 25-382 1.5-15.2 32-294 1.1-19.9 14-480 
CD 19 6.7-29.2 106-588 6.3-26.4 124-756 5 .8-27 .9 123-620 
CDS 12.8-29.8 155-703 12.7-29.3 1 9 2 - 1039 13.7-28.1 191 -932 
CD56 1.5-18.2 25-382 1.5-15.2 32 -294 I . I - 19.9 14-480 
CD 19 6.7-29.2 106-588 6.3-26.4 124-756 5 .8-27 .9 123-620 

T a b i c 2: T h e mean lymphocyte subsets at 8:30. 12:30 and 15:30 

Lymphocyte 
Subsets 

CDS C D 5 6 C D 19 

a / o ABS % ABS % A B S % ABS 
8:30 47.9 846 22.4 401 6.6 IIS 14.9 276 
12:30 49.4 906 22.1 482 5.9 114 15.7 348 
15:30 50.2 1082 22.2 488 4.7 1(X) 15.5 341 

Conc lus ion 
In the previous study by Jef f rey Laurence w hich focused 
was on C D 4 and CDS cells, an increase was seen in the 
CD4 cell count at 12:30. In our study, which was broken 
down into two studies, early morn ing to late af ternoon 
and early morn ing to mid-day. wc examined the full range 
of lymphocyte subsets. In (he early morn ing to late af ter-
noon study, there was a s ignif icant change in the absolute 
CD4 cell count between the morn ing and the afternoon 
samples. T h e same was observed for CDS and CD 19 abso-
lute cell counts. In the second study, there was no signifi-
cant change in any of the lymphocyte subsets before 11:30. 
Therefore it seems that 11:30 is a critical t ime before which 
blood be d rawn for analysis. 

CD56 cell count remained uni formed in both stud-
ies. Of signil icancc is the finding that the percentages 
value of lymphocyte subsets did not show any variation 
throughout the day. Th i s observation lends weight to the 
proponents of using CD4 percentages rather than abso-

suggcslcd that all s a m p l e s be d r a w n before noon for stan 
dardization ofbiologica l variation. It is rccommcndcd that 
fur ther studies arc conduc ted to de t e rmine the diurnal 
variation in PLWHA. especial ly those who arc treatment 
naive. Based on these results and to ensure rcproducibil-
it\ of quality results, wc have set a cei l ing on venesection 
for CD4 analysis at 11:30am. 
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