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Clinical utility of the erythrocyte sedimentation rate test and haemoglobin
electrophor etic patterns among premarital couplesin
Port Harcourt, Nigeria

Zaccheaus A Jeremiah? ABSTRACT

Felix O Emelike® Background: Theerythrocyte sedimentation ra(ESR) is a relatively non-specific
test that is often ignored during the diagnosis amohitoring of disease.
However, in recent times, the test is often reqdestiongside haemoglobin
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INTRODUCTION technique of performing the ESR and reported
The erythrocyte sedimentation rate (ESR) ists usefulness in determining the prognosis of
the rate at which erythrocyte settles in gatients with tuberculosfSA variation of the
vertical column of anticoagulated blood inmethodology of the ESR was published by
60minutes. It is a simple and inexpensivéVNintrobe in 1935 and was at one time in wide
laboratory test that is frequently requested foruse! In 1977, the International Committee for
in clinical medicine® Standardization in Hematology recommended

Historically, Edmund Biernacki (1866-1912),the ldaqug_gn of the Westergren method
a Polish physician, first noted the increased 0" WIde:

sedimentation rate of blood from ill The ESR is a relatively non-specific test that
individuals and realized that it was due to thes frequently requested for during the
presence of fibrinogeh. In 1918, Robin diagnosis and monitoring of disease. A variety
Fahraeus (1888-1968) furthered Biernacki’'of factors influence the sedimentation rates.
work.® His initial motivation to study the ESR Disease related factors that may affect the
was as a pregnancy test but his intere€ESR include the plasma immunoglobulin and
expanded to the study of ESR in diseaséibrinogen concentrations and the presence
states. Alf Westergren (1881-1968) refined thend degree of anaenfiaFactors unrelated to
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disease that may affect the ESR values includelood were collected into potassium
age, sex and drug therapy”® ethylenediamine tetracetic acid (EDTA) salt
The rationale for the inclusion of ESR amongand used fo_r both ESR and haemoglobin
. . ) electrophoresis.
other tests in premarital test screening as IS
becoming the practice in this part of the worldThe Westergren method was used for ESR
is not known, as its relevance in premaritadetermination. This employed a 200mm,
screening has not been reported. This stud¥.5mm diameter tube vertically aligned
examines how relevant the ESR test is t@olumn. The column was filled with blood
premarital screening when compared withanticoagulated with KEDTA. The distance
other tests. The question is, should thighat the column of blood falls in one hour is
practice be encouraged or not? recorded and reported in millilitre at the end
pf the £' hour. Haemoglobin electroporetic

The seroprevalence of HIV, blood groups an .
. ) Pattern was performed on each sample with
haemoglobin genotypes among premarita

couples in Port Harcourt has been reportéd. cellulose acetate paper at pH 8.9 with AA and

In this study, the ESR values and haemoglobiSgsgogg?tﬁérgif/aerggge 1611;] alsﬁzji?ficisr:??e\fgf

electrophoretic pattern are further evaluate '

and compared to evaluate the extent of a3 setat alpha 0.0p £ 0.05).

correlation between these factors RESULTS

Haemoglobin electrophoretic pattern amongA total of 90 intending couples with requests

premarital couples is often done for thefor premarital tests constituted the study

purpose of screening for carriers of abnormapopulation. Their ages ranged from 18 to 40

haemoglobin and provide counseling toyears. The mean age of the females

intending couples with a view to preventing(24.57+5.74 years) differ significantly from

hereditary blood diseas®. their male counterparts (31.5£10.7 yeaps¥ (
0.01). The ESR values of the females

SUBJECTSAND METHODS . (20.77+18.8 mm/hr) were significantly higher

The study population consisted of one han those for males (12.48+12. 0 mm/lrk(

hundred and eighty (180) premarital men an 01) (Table 1) T

women (i.e. 90 premarital “couples) WhoT'able 1: Mean ége and ESR values of the

attended the mandatory premarital counseling 'stud ooulation

of a faith based organization and who were y pop

referred to the Medical Laboratory for

premarital testing. All the subjects were Mean Mean +SD  Mean +SD  Min-Max

offered pre-test genetic counseling by the 45D

Marriage Committee headed by a medicaLge TET107 2451574 39783538 1840

officer and thereafter, an informed consent ...

was obtained for each blood sample_,

collection. Results of the tests were returneqnm/hr)

directly to the marriage committee. The , . . esr =39+

Committee then disclosed the results of the

tests to the intending couples during their

counseling sessions. The stages involved iff = Significant atp <0.01

the counseling process fall beyond the scop_? o

of this study. All the participants were aple 2 Sh.OWS the distribution of the

apparently healthy individuals with no clinical eIec_trpphoreUc patterns - among _the stu(()lly

evidence of any disease. The mean age of tigticipants. Of the study population, 88.3%

males was 31.5+10.7 while that of the femalegad. AA while, .16'7.% had AS. The four
was 24.5+574. Three milliliters of venousvar'ables used in this study were correlated

Parameters  Males Females Overall Range

248100 20.77+18.8 17.08+1545 1-75
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using Pearson’s correlation tests. Significanand trauma. The rate increase follows a rise in
relationship was found to exist betweentemperature and white blood cells count,

gender and ESR (Table 3).
Table 2: Distribution of Hb electrophoretic

patterns among the study population

Gender Hb Electrophoretic Pattern
AA AS
n (%) n (%)
Females 74 (82.2) 16 (17.8)
(n=90)
Males 76 (84.4) 14 (15.6)
(n=90)
Total 150 (83.3) 30(16.7)

Table 3: Pearson correlation of the four
variables used in this study

Age Sex ESR Hb
Electrophoretic
pattern
Age 1.000
Sex -0.705**  1.000
ESR 0.064 0.248* 1.000
Hb -0.027 0.065 0.144 1.000

Electrophoretic
pattern

** = Correlation is significant ap <0.01 (2-tailed)
* = Correlation is significant gt <0.05 (2-tailed)

peaks after several days and usually lasts
longer than the elevated temperature or white
blood cell count?

As with other laboratory tests, it is necessary
for the actual range of ESR to be established
among normal healthy subjects which at the
same time may serve the purposes of
screening the population for occult diseases.
In this study, the mean ESR values varied
significantly according to sex alone, being

higher in females than males. This observation
is in consonance with earlier published data by
Katz, et a.’ The ESR values in women may

be attributed to their low haematocrit or

haemoglobin concentration occasioned by
menstrual blood loss. In anaemia, with the
haematocrit reduced, the velocity of the
upward flow of plasma is altered so that red
blood cell aggregates fall fastér.

Other conditions that can raise the ESR value
by elevating fibrinogen include, pregnancy,
diabetes mellitus, end-stage renal failure, heart
disease, collagen vascular diseases and
malignancy. Though the participants in this

ESR cut-off values in this study populationstudy were apparently healthy premarital
shows that none of them had an extremeouples, 5.56% of the females had their ESR
elevation of ESR values. Of the femalesmoderately elevated (ESR 51-99mm/hr) while
5.55% and the males 2.2% had moderatelg.2% of the males were affected at the same
elevated ESR values, respectively (Table 4). level. Notwithstanding that the use of the ESR

***Table 4: The cut-off values for ESR in the

study population

as a screening test in asymptomatic persons is
limited by its low sensitivity and specificity,
the elevated ESR is key diagnostic criterion
for polymyalgia rheumatica and temporal

Cut-off values Males

Females Total

arteritis, thus, further investigation may need

Mildly
elevated

20—-50mm/hr 12 (6.67%

Moderately 1- 99 mm/hr 4 (2.2% (5.56%) 14(3.38%)

elevated

Extreme  >100 mm/h 0 (0%, 0 (0%, 0(0%)

elevation

20(11.1%) 32(8.83%)

DISCUSSION

Erythrocyte sedimentation rate (ESR) is calle
an acute phase reactant test because it react
acute conditions in the body such as infection

WWw.ajo/journals/ojm

to be instituted to rule out or confirm the
presence of these conditions.

The normal values of ESR for men are 15
mm/hr or less and 20 mm/hr or less for
women?*" hence in this study, the ESR values
for both males and females were within the
normal range. No significant relationship was
found to exist between ESR and age of
articipants, however, the ages of the
ifgticipants ranged between 18 and 40. A
study by Caswellet al;'® showed that the
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highest normal ESR values are among thoséhe ESR is an old, yet, important test in
aged 65-74years. The lack of correlatiormodern medicine, but its usefulness as a
between age and ESR in this study may bpremarital test has not been scientifically
attributed to the fact that the participants are iproven so its inclusion as one of the premarital
their middle ages. The probability of diseasdest should be revisited.

at any age increases with increased ESR a
becomes more significant when the ES
exceeds 50mm/Hr. It appears that age alone1l.
has only a marginal effect, if any, on the ESR.
In blacks, normal values of the ESR are at
least 2mm/hr to 13mm/hr higher even after
correcting for age, haemoglobin concentratior?.
and certain chronic diseasgs®

The ESR did not show any correlation with
haemoglobin electrophoretic pattern when
compared with Pearson correlation test, thus:
its inclusion as one of the premarital tests may
be as a “sickness index” which may warrant
further investigation. The frequencies of
HbAA was higher (83.3%) in this study than%-
the previous study earlier reportéchowever,

the prevalence of HbAS in this study is
reduced (16.7%) as against 26% in the earlier
study. No sickle cell diseases (HbSS, HbSC
etc.) were detected in this study.

Potential new applications of the ESR tes?'
have emerged in recent times, proving that the
ESR was not only useful in ancient Greek
times but is still relevant in modern medicine.
Some of the current literature data on theg
relevance of the ESR in some clinical
condition are thus summarized. The ESR has
been shown to be elevated in 92% of 48
children with acute hematogenous
oesteomyeliti$? In sickle cell disease (SCD)
the ESR has been found to be usually low in
the absence of a painful cri$fs.The ESR -
determination in a prospective study of 447
human immunodeficiency virus (HIV)
infected patients was a predictor of AIDS but
only when coupled with a CD4 count of <500
x 10°/ml and an elevated b2-microglobdfh. g
Similarly, the ESR has been shown to be
elevated in pelvic inflammatory disease,
prostate cancer, coronary artery disease and

early prediction of stroke severity? 9.
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