BIOSCIENCES BIOTECHNOLOGY RESEARCH ASIA, September 2015.

Vol. 12(Spl. Edn. 2), p. 19-23

Comparative Study of Some Hematological Parameters and
Peak Expiratory Flow Rate in Pregnant and Nonpregnant

Women in Benin City, Nigeria

E.B. Ezenwanne* and R.O. Aikpitanyi-Iduitua

Department of Physiology, School of Basic Medical Sciences, College of Medical Sciences,

University Of Benin, Benin City, Edo State — Nigeria.
http://dx.doi.org/10.13005/bbra/2167

(Received: 15 April 2015; accepted: 19 June 2015)

It was the aim of this studyto comparethePeak expiratory flow rate (PEFR) and
some hematological indices in pregnant women withthose of non-pregnant women.This
study was carried out in University of Benin Teaching Hospital Antenatal Clinic and St
Philomena’s Catholic Hospital, Benin City, Edo State, Nigeria. A total of 118 women were
engaged for this study. These were made up of 84 pregnant women,out of which 10 women
were in their first trimester, 40 in their second trimester and 34 in their third trimester.
Ethical approval for this study was obtained from the two hospitals. Another 34 non
pregnant women were used as control group. All the participating women were within
the age ranges of 25 to 35years. Determination of PEFR wasdone using mini Wright peak
flow meter. Venous blood samplesof each subject were collected, and packed cells volume
(PCV), total white cells count (WBC), platelet count and erythrocyte sedimentation rate
(ESR)of each subject was determined.The PEFR was found to be significantly lower (p<0.05)
compared with those of control subjects. The PEFR of the control women was
483.75+13.1,that ofthe first trimester was 462.25 = 8.71, second trimester was 423.75+
10.51 and third trimester was 391.25 * 7.81, respectively. Comparatively the PEFR was
significantly lower (p<0.05) in the order ofthe trimesters, thus: first trimester < second
<third. The Packed cell volume was also significantly decreasedacross the trimesters
(p<0.001). The erythrocyte sedimentation rate wassignificantly higher across the
trimesters (p<0.001). Platelet count value wassignificantly decreased in the first and
second trimesters compared to the control subjects (p<0.001). Total white cells count
increased significantly in the second and third trimesters (p<0.05). In conclusion, this
study has drawn attention to thePEFR lowering effect of the gravid uterus on the
pulmonary function of pregnant women. It can also be concluded that a decrease in
packed cells volume and platelet countvaluesaccompanied with increase in erythrocyte
sedimentation rate and total white cells count are features of normal pregnancy.
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Peak expiratory flow rate (PEFR) was
designated as the maximal air flow rate achieved
whileforcefully expelling from thelungsfollowing
maximal inspiration (Pocock and Christopher, 1999).
The use of PEFR as a parameter for assessing
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respiratory function wasfirst introduced by Hadon
in 1942. From aposition of maximum inspiration,
the PEFR represents the largest expiratory flow
rate expressed in litres per minute and hasremained
a simple effective tool for the assessment of
ventilatory function (Wright and McKerrow,
1959; Pocock and Christopher, 1999;Dikshitet al.,
2005). The inexpensive nature of the peak
expiratory flow rate makes it a suitable test of
ventilatory function for usein many partsof Africa



20 EZENWANNE & IDUITUA, Biosci., Biotech. Res. Asia, Vol. 12(Spl. Edn. 2), 19-23 (2015)

where medical facilities are still poor and hence
representsasimple, easy and portabletest for lung
function (Cotes, 1993; Quanjer et al., 1995; Radoes
and Camargo, 2004). PEFR can be affected by a
number of factors including age, sex, body mass
index (BMI), daily activities, nutrition, pregnancy,
and smoking. Thus, the PEFRmainly depends on
the voluntary and muscular effort of the subject
(Daniel etal., 2011).

Hematology is the branch of internal
medicine and allied fields concerned with the study
of blood, including the blood forming organs and
diseases. Hematological parameters are those
related to blood and the blood forming organs.
The values of these parameters, some of which
includes Packed Cells VVolume (Hematocrit), Red
and White Blood Cells counts, Platelet count,
Erythrocyte Sedimentation Rate, Differential
L eukocytes count, etc., enables the health worker
toreach one of several diagnosisanddecisions.The
fact remains that some hematological parameters
are bound to show alterationsin certain conditions,
including pregnancy. For example, itisknown that
hematocrit value may be employed to evaluate
anemic condition; erythrocyte sedimentation rate
(ESR) value maybe employed as a non-specific
measure of inflammation, sickle cell anemia or
rheumatoid arthritis, hereditary spherocytosisand
congestive heart failure (Pisetsky, 2007), platelet
count value have been employed to monitor the
cause of excessbleeding (Campbell and Neil, 2008;
Schmaier, 2008), white blood cells count (which
are the cells of the immune system) is areliable
indicator that can be used to track several disease
conditions, etc.

Pregnancy, the state of retaining the
devel oping embryo within the uterus of thefemale,
istypically conveniently broken down into three
periods or trimesters of the average duration of
about 42 weeks (Cunningham et al., 2010).
Maternal physiology undergoes considerable
changes during pregnancy, and these are even
secondary to the effects of progesterone and
estrogen which are products of the ovary in the
first 12 weeks of pregnancy, and thereafter are
produced by the placenta. These changes enable
both the fetus and placentato devel op and prepare
the mother and baby for delivery (Bernhard and
John, 2003). All the aforementioned changes are
known as adaptations to the pregnant state which

begins after conception. For example, maternal
endocrine system adaptation to pregnancy state
involvesthe hypothalamus, pituitary, parathyroid,
thyroid, adrenal glandsand theovary, and all these
are linked to varying degrees of interactions with
fetal-placental-maternal units. Thus, there is no
doubt that changes in hematological parameters
are bound to occur in parallel with the adaptations
to the pregnant state. It was the aim of this study
to assess possible alterations in some of the vital
hematol ogical parameters in pregnancy state and
compare these with those of non-pregnant state.

MATERIALSANDMETHOD

Eighty-four (84) pregnant women
between the ages of 20-40 years were enrolled in
the Antenatal Clinic of the University of Benin
Teaching Hospital (UBTH) and St. Philomena's
Catholic Hospital, Benin City, Nigeria, wereengaged
for this study. The studygroupings of the pregnant
women were: ten (10) in the first trimester, forty
(40) inthe second trimester and thirty-four (34) in
the third trimester. There was another group of
thirty-four (34) non-pregnant age-matched women
who also served as control subjects. Ethical
approval was obtained from the Research and
Ethics Committee of both Hospitals for the study.
The women were screened with some exclusion
criteria including those involving some types
previous medical history and treatments, smokers,
cases involving heavy regular consumption of
alcohal, etc., al of which served as exclusion
criteria for the study. Height and weight of each
participating woman wasdetermined using
standard anthropometric protocol (International
Society for the Advancement of Anthropometry,
2001). Theblood pressure of each subject wasalso
measured.The BMI| was calculated from the
formula: weight (kg)/height (meters?). The peak flow
rate was determined using the Wright’s mini peak
flow meter while subject was in sitting position.
Informed consentthat al so met theinclusion criteria
was obtained from each subject, and the purpose
of the research and details of the procedures were
explained to each subject.

Subjectswere required to make maximal
expiratory effort into the peak flow meter after an
initial maximum inspiration. Three readings were
taken with the highest value recorded.
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With the use of syringesand needle, hand
gloves and methylated spirit, some hematol ogical
values were measured from the blood sample of
each subject. The blood specimen bottles
containing k,EDTA (anticoagulant), cotton wool
and tourniquet of about three milliliters of venous
blood was collected from the median cubital vein
with minimum stasis, while subject was seated. The
blood samples were immediately transferred into
the k,EDTA containing tubes and properly mixed
before they were transferred to a valid clinical
laboratory whereupon, each was analyzed for
Packed Cell Volume(PCV), Total White CellsCount,
Platelets Count, Erythrocyte Sedimentation Rate
(ESR), using automated haematological analyzer
(Sysmex-k 10001V B=15.20, Japan). Theresultsof
the analysis of each of the blood samples were
generated by the analyzer, and displayed by a
paper speed on thermal printing copy. All statistical
analysiswere performed by the statistical package

21

for the social science (SPSS), using the paired
simplet-test with probability level p< 0.05 regarded
as statistically significant.

RESULTS

As presented in Table 1 werethe mean
+SEM values of the anthropometric characteristics
and hematol ogical parameters of the subjects. The
results show that the gestational age increased
significantly acrossthethreetrimesters (p< 0.001),
theincreasein the maternal weight was significant
only inthethird trimester, whilethe mean values of
the maternal age and height remained unchanged.

The determined val ues of the packed cell
volumeasnotedin Table 2 revealed aconsistently
significantlydecreased across the three trimesters
(p<0.001). Similarly, the platelets count showed
notabl e decrease (p<0.005) in the second and third
trimesters compared to the control. Values of the

Table 1. Mean values of anthropometric, body mass index, systolic and
diastolic blood pressures in non-pregnant and pregnant women across the trimesters.

Non pregnant First trimester Secondtrimester ~ Third trimester

women n=34 n=10 n=40 n=34
Maternal age (years) 32.2+1.3 30.6x1.1 32.2+1.1 29.0x1.7
Maternal weight (kg) 66.7+2.3¢ 71.6x4.7 74.3x4.0 80.6+2.7%
Maternal height (M) 164.7+2.7 165.8+1.9 163.2+2.0 161.6+1.3
Gestational age (weeks) ~ 00.0+0.0°¢¢ 10.3+0.73cd" 20.1+1.13bd"" 30.7+0.73bc"
BMI 23.14+0.84 28.52+0.75 28.10+0.58
SBP 115.33+1.77 107.17+2.00 107.79+1.95
DBP 70.25+1.77 66.04+2.00 69.58+1.95

*Significant values are Meant SEM compared to the control (""" @ * denotep<0.001, p<0.0land p<0.05
respectively). @ represents the non-pregnant group, " represents women in first trimester, ¢ represents women

insecond trimester,

drepresents women in third trimester.

Table 2. Peak expiratory flow rate (PEFR) and some haematological parameters as
determined in the non-pregnant and pregnant women across the three trimesters.

Non-Pregnant First trimester ~ Secondtrimester ~ Third trimester

women n=34 n=10 n=40 n=34
PEFR 483.75+0.37 462.25+0.65* 423.75+0.87* 391.25+7.81*
PCV (%) 37.6x0.7°¢d 33.4+0.7%" 31.8+1.0¢" 32.6x1.2%"
WBC(10°) 5.05+0.34¢¢ 5.76+0.47¢ 6.59+0.58" 7.51+0.48"
Platelets(10°)  255.40+24.5¢¢ 203.7x14.3 182.56+9.61% 166.40+12.8
ESR(mm/hr) 09.6+1.0cd 29.2+3. 534" 33.1£2.4% 40.3+£6.2%"""

*Significant values are Mean £+ SEM compared with control (*** “"and “denotep<0.001, p<0.01 and
p<0.05 respectively).arepresents the non-pregnant group,® represents women in first trimester,°
represents women in second trimester, “represents women in third trimester.
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ESR increased significantly across the three
trimesters (p<0.001), whilethe observed significant
increasein WBC (p<0.005) was noted only inthe
second and third trimesters compared tothose of
the control subjects. However, it is noteworthy
that a significant increase was recorded when the
result of the WBC of thefirst and third trimesters
were compared.

DISCUSSION

As was noted in some earlier report,
pregnancy and advancing gestation were
associated with physiological changes in
ventilatory function (Pernoll et al, 1975). In this
study, PEFR showed a fairly consistent decrease
acrossthe three trimesters of pregnancy (Table 2).
Furthermore, the result revealed that the decrease
in mean PEFR value ofthe pregnant womenwas
lowest in the third trimester (391.25+7.81/min).
Thus, significant decrease in PEFR in the three
trimesters of pregnancy with the highest
decreaseoccurring in the third trimester havebeen
confirmed in the present study.

Theobserved progressive decrease in
PEFR valuesin thetwo trimesters of pregnancy in
this study can be attributed to the mechanical
effects of the enlarged uterus caused by upwards
thrusts (pushing) applied to the diaphragm,and
which obviously limitsitsmovements. Thus, it can
be argued that there was al so the resultant airways
obstruction translated into the reduced PEFR
valuesespecially in the late pregnancy (third
trimester)where thehighest declinein PEFRin this
study (391.251/min) was observed (Table 2).

Amongst the hematological parameters
examined in this study, thepacked cell volume
(PCV) of the pregnant women showed a clear
decrease across the three trimesterscompared to
the non-pregnant subjects (Table 2). This result
isconsi stent with the reports of earlier workerswho
similarly noted adeclinein PCV inwomeninvarious
states of pregnancy (Osoagbakaet al., 2000; |mam
and Yahaya, 2008; Osonogaet al., 2011). Jameset
al. (2008)al so reported asignificance differencein
PCV across the trimesters. However, Dapper et
al.(2006) on the other hand made some contrary
observation, in which case the PCV was found to
be lowest in the second trimester.

It is noteworthythatthe observed

decrease in the PCV value was not statistically
significant in the first and second trimesters and
there was a slight increase in the third trimester
(Table 2). These findings appear to be largely in
agreement with those of Akingbolaet al.(2006) and
the reports of Akinsegun et al.(2013). Decreases
in the PCV may be due to the vasodilatation
activities of progesterone which ultimately leads
toareduction in blood pressure, thereby triggering
the release of rennin andaldosterone through the
renin-angiotensin system (RAS). TheRAS onthe
other hand go through the normal tendency forthe
retention of renal sodium thereby resulting into an
increasein plasmavolume (45%). Sincetheincrease
in plasmavolume does not normally affect red cell
mass, a physiological anaemia in pregnancy is
obviously bound to result (Bernard and John,
2003). In this study, there was a slight but
significant risein PCV inthethird trimester (Table
2) which might be asaresult of the slower increase
in plasma volume, characteristic of late
pregnancies. Also, it is known that in late
pregnancy, the turn-over rate of progesterone and
oestrogen occur and which eventually lead to the
decreasein plasmavolumewith resultantslight rise
inPCV vaue.

The increase in erythrocyte
sedimentation rate (ESR) observed in this study
was largely consistent with thefindings of earlier
workers (Osoagbaka et al., 2000; Sonuga et al.,
2011). Itispossiblethat this can also be attributed
toincreasesin plasmavolume anemiaand marked
increasein fibrinogen asknown to normally occur
in pregnancy (Manten et al., 2004).

Earlier reportshave noted increases in
total whiteblood cells (WBC) count in the state of
pregnancy as was similarlyobserved throughout
the three trimestersin this study (Table 2). While
Pitkin and Witte (1979) generally reported increases
in WBC in the state of pregnancy,it was observed
in one other report that such increases in WBC
may have been as the result ofincreases in
neutrophils(Akinsegun et al., 2013). On the other
hand, pain, nausea and vomiting have been
reported and attributed to leukocytosis in
pregnancy without infection. In late pregnancy
however, a gradual reduction was observed. This
report is consistent with thework of Akingbola et
al.(2006). It isbelieved that thismay beasaresult
of gestational thrombocytopenia, although
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absolute WBC count tends to remain within the
normal range for most women throughout the
trimesters.

CONCLUSON

Theresults of this study have clearly
demonstrated the possible effect of the gravid
uterus on the peak expiratory flow rate which was
noted to decrease progressively in the trimesters.
Thus, it can be concludedthat decrease in packed
cell volume and platelet count withconcomitant
increasein erythrocyte sedimentation rate and total
white cell count aretfeatures ofnormal pregnancy,
andthis is alikelytenable hypothesis.
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