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ABSTRACT

Normal reference values of haemostatic profile Bisgjuently needed to assist in diagnosis and mamage of
bleeding disorders. Because of the anatomical amgsiplogical differences between neonates and gditltis
essential to know the reference range of coaguigtimfile in neonates in the first week of lifdwe aim of this study

is to establish a normal reference range for coagiah profile in normal full-term neonates in thiest week of life

in Lagos-Nigeria. This is a cross-sectional studyried out among normal full-term neonates borrLagos Island
Maternity Hospital and Lagos University Teaching ddital. Neonates’ demographic data were documented.
Citrated plasma was collected and tested for Prahibin Time (PT), Partial Thromboplastin Time witldiin
(PTTK) and Thrombin Time (TT) using Coatron M2 Qgdation Analyzer (TECO GmbH in Germany). Reference
values were established for neonates in thevéek of life by using the formula of Mean + 2 St Deviation
(SD) that is at 95% confidence level. Comparatinalgsis was carried out between the mean valugsohates
and adults established mean values. The Mean #d@tanDeviation of PT, PTTK and TT at the first weéKife
were 13.41 +1.33 seconds, 43.38 +6.75 second2dril + 3.03 seconds respectively. Using the féarofiMean

+ 2SD, the reference ranges of PT, PTTK and TT wi€r&-16.07seconds, 29.88-56.88 seconds and 1D.95-3
seconds respectively. Statistically significanfedé&nce was observed when mean values of PT, PR@KTa of
neonates at the®lweek of life were compared with adults establistades done in the country and elsewhere in
the world (p-value < 0.05). This research provigeseference range of PT, PTTK and TT for the mameage of
neonates in the*lweek of life in Lagos, Nigeria. It indicates thaference values of PT, PTTK and ifiTheonates
during the 1' week of life are different from that of adultsdescribed in literature. Therefore we cannot usalad
reference values of PT, PTTK and TT to manage riesmturing the I week of life.

Key words: Reference values, full-term neonates, prothrontbire, partial thromboplastin time with kaolin,
thrombin time.

INTRODUCTION

Normal haemostasis is the process of forming dgiotee walls of damaged blood vessels and prevgittinod loss
while maintaining blood in a fluid state within th@scular system [1]. In the event of tissue ooblwessels
damage, three mechanisms operate locally to cottiteableeding; vessel contraction, formation ofgikt plug and
formation of fibrin. Normal haemostatic mechanisonsists of four components; Blood vessel wall, étds,
Coagulation and procoagulants factors and thertabyic system [2].

The development of haemostasis in the newbornrdiffem that of adult and coagulation factors do ¢ross the
placenta barrier. The coagulation factors are ®sitled independently in the fetus and are depenalerttvo
factors: the gestational age and the level of ntstaf the liver [3].

At birth the level of the contact factors (XII, Xiigh molecular weight kininogen) and Vitamin K @aplent factors
are decreased to about 50% of adult values [4}&bmbin generation is also reduced by 30-50% oftdeels [6].
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This implies that screening test like Prothrombimd (PT), Partial Thromboplastin Time with KaoliRTTK) and
Thrombin Time (TT) may be longer in neonates. B fact that the neonates do not bleed is suggesfiva
possible compensatory balance. For instance thmimdilgtic system is also down regulated with a dase in the
levels of plasminogen to 50% of adult level andremease in plasminogen activator inhibitors [7].

The most useful screening tests in neonates agepibthrombin time, partial thromboplastin time twikaolin,
thrombin time, fibrinogen assay and platelet coumdwever age specific reference ranges are reqdoed
appropriate interpretation [8,9].

In Nigeria, little information is available aboubvagulation profiles in neonates. Adult normal refere values are
available in most hospitals but those of neonagevary scarce. The aim of this study was theretfoaetermine the
reference value of coagulation profile in apparemialthy neonates in the first week of life andnpare with
established adult values in the country and othetspf the world.

MATERIALSAND METHODS

Study Population

Two hundred normal full-term neonates (200) bornLagos Island Maternity Hospital and Lagos Univgrsi
Teaching Hospital were enrolled into a study fqyeaiod of seven months; August, 2013 through Felgruz014.
The neonates were randomly selected upon acceptgntleeir parents, but there were parents who eefus
participate in this study, we did not actually neted number of parents who refused since someeof ttlid not
explain the reasons for their refusal while somaressed sympathy to their neonates. Demographécvaate taken
in delivery register and by interviews with the grais. The data were documented in the data caltestieet.

Ethical Consideration

Approval for the study was obtained from the Lafteate Health Service Commission and the Health &eleand
Ethics Committee of Lagos Island Maternity Hospitald Lagos University Teaching Hospital respectivel
permission from the respective Head of Departmantsinformed consent of the parents were also rédxdai

Sample Size
The sample size was calculated using single prispoformula (n = (2pq)/cf). The minimum sample size was
found to be 180. However, 200 samples were stuaidd increase the precision of the study.

Inclusion Criteria
Only apparently healthy full-term neonates delidexaginally who were between 38-40 weeks gestatiaga,

weighted between 2.5-4.0kg and APGAR (Appearanatsel? Grimace, Activity, and Respiration) score=of7 at
1%'and %' minutes of life were considered eligible and eleinto this study.

Exclusion Criteria
All neonates with any of the following were exclddebirth weight less than 2.5kg or >4.0kg, asphyxay
congenital abnormality on physical examinationnjdiae, obvious bleeding disorders, a family histofyereditary

clotting disorder and APGAR score ef 7 at 8" minute of life. Neonates whose mothers had hypsite and/or
diabetes or were on anticoagulants like warfariaggirin were also excluded.

Sample Collection

Both written and oral consent were obtained fromghrents before sample collection. One millil{tat) of blood
was collected from a peripheral vein under aseqati@itions using a 23 gauge needle, 0.9ml of blead put into a
bottle containing 0.1ml of 3.2% tri-sodium citrgtee. in 1:9 ratio). The sample collected was genmiverted 5-6
times to prevent clotting. The samples were takethe laboratory in cooler with ice packs and spucentrifuge at
20009 for 15 min to obtain platelet-poor plasma within laour of sample collection. All blood samples were
collected within the first week of life. The plagélpoor plasma was separated and stored 8€-8atil they were
ready for analysis. This is due the fact that thikty of plasma is as follows: 4hours at 18@68hours at 2%,
30days at -2 and 6months at -70. The entire research occurs within 7 months betstorage of plasma at -
80°C was within 3 months. After obtaining the requisaimple size, the frozen plasma was allowed to thagv
then tested for the prothrombin time, partial thbamlastin time with kaolin and thrombin time usi@gatron M2
Coagulation Analyzer made by TECO GmbH in Germangasurement of PT, PTTK and TT for each sample was
carried out in duplicates and the mean values decbr
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Data Analysis

Data processing was done using the Graphlpsizt (2007) computer statistical software package (i/der$.00)
[10]. Mean + Standard Deviation on PT, PTTK and Wware calculated and reference range was establfsbed
mean and standard deviation. One-way Analysis ofaviae (ANOVA) was used for comparison of neonatabn
and known adult mean values in Nigeria (Sourcepo/taal.,2009) [11] and Canada (Source: Andreiral., 1987)
[4]. All statistical analyses were at 5% level mfrsficance, p<0.05 (i.e. 95% confidence level).

RESULTS

Two hundred (200) normal full-term neonates agetvéen 1 to 7 days were recruited for this study) (85%)
were males and 90 (45%) were females. The mearohgeales was 3.05+2.00 days and that of females was
2.83+1.64 days. The overall mean age was 2.95 & da§s. Seventy eight (39%) of neonates were witténf"

day of life while the remaining 122 (61%) were betw 2-7 days old.

Tablel: Reference ranges of the coagulation prafieillustrated in Table 1. The Mean Prothromlximet Partial
thromboplastin time with kaolin and Thrombin timene 13.41+1.33 seconds, 43.38+6.75 seconds and #3103
seconds respectively.

Table2: Comparison of the neonatal coagulationilerefith established adult values shows that thammeonatal
PT, PTTK and TT were significantly higher than adalues (Tables 2).

Table 1: Coagulation profile valuesin healthy full-term neonates during thefirst week of life

Parameters Mean + SD| Reference Range
Prothrombin Time (Seconds) 13.41+£1.833 10.75-16.07
Partial Thromboplastin Time with Kaolin (Seconds) 3.38+6.75| 29.88-56.88
ThrombinTime (Seconds) 24.01+3.03  17.95-30.07

Key: SD-Standard Deviation, Reference ranges had lsalculated by using the formula of mean#2Sd 9586 confidence level)

Table 2: Comparison of coagulation profile of neonatesin the 1% week of life, Nigerian adults (Source: Alao et al., 2009)" and Canadian
adults (Source: Andrew et al., 1987)*

Parameters 1% week of life Nigerian Adults Canadian adults p-value
MeanzSD (Alao et al.,2009}*  (Andrewet al.,1987f
Mean+SD Mean+SD
PT (seconds) 13.41+1.33(200) 14.9+2.3(50) 12.44298 <0.0001
PTTK (seconds)| 43.38+6.75(200) 25.3+3.9(50) 335429) <0.0001
TT (seconds) 24.01+3.03(200) 17.1+2.9(50) 25.0+28p <0.0001

PT = Prothrombin Time, PTTK=Partial Thromboplasfiime with Kaolin, TT=Thrombin Time, SD= Standardvi2g¢ion
DISCUSSION
In this study, reference range of coagulation peaft £' week of life was determined.

The mean PT in the first week of life obtainedhiststudy was 13.41+1.33 seconds which is slighigger than the
12.4+1.46 seconds reported by Andretal., 1987 at § day of life [4]. Federicet al, 1994reported a mean PT of
13.1+ 0.9 seconds among healthy neonates in Trikate [12] which is similar to our findings. Awsdy done in
Ibadan, Nigeria by Okunadet al., 1998 also reported a mean PT value of 15.2 + D491{) seconds among
neonate at first day of life [13]. This mean valsenuch higher than our values. This may be reltdeshmple size
(30 versus 200) or the age differences in the stumiyy The study by Okunadet al., 1998 involved only 30
neonates in the first day of life whereas this gtindolved 200 neonates in the first week of life.

Federicoet al, 1994also reported a mean PT of 11.9+0.6 seconds andhritsan Trieste, Italy [12]. The Mean+SD
of PT was found to 14.04+1.93 seconds by Adamal., 2013 among adults [14]. The mean PT among adwlts w
also reported to be 15.7+1.6 seconds by Isdaal., 2014 which is different from our neonatal mean [R3].
Abdulrahamaret al.,2012 reported4.920+1.209 seconds as Mean+SD of PT among gddélts

The reference range obtained for PT in this studyg W0.75-16.07 seconds. This is similar to thabmepd by
Andrewet al.,1987 which had a reference range of 10.1-15.9r&kcfor healthy full term infants in the first daf/
life [4]. In a study by Lippet al.,2007 normal value of prothrombin time in healthil ferm infants was also found
to be 11-15 seconds [17]. Chakrapanal.,2010 reported 12—-17 seconds as reference valpetifrombin time in
term babies [18]. Reverdiau-Moakt al.,1996reported 1 1.4-14.0 seconds as reference rangdults§19].There
is hence slight variation in reference ranges ftbenvarious studies. This may reflect genetic oiatadifferences,
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or the different reagents used. This emphasizeséieel to generate local neonatal reference valuegrbper
interpretation of result.

The PT mean value we obtained was about 1 mingateyr than that of adults and this difference wasssically
significant (p-value < 0.0001). This reflects trexpliarity of coagulation profile in neonates.

The mean PTTK in the®week of life was 43.38+6.75 seconds in this stddys value is closer to that obtained by
Andrew et al.,1987(mean PTTK at 8 day of life of 42.6+8.62 seconds) [4]; but mucigtr than the 35.0+4.5

seconds reported by Federiebal.,1994 in healthy full-term newborns [12]. The mea@tue reported by Okunade

et al., 1998 among neonates at first day of life is 47G:(41.50) seconds [13].

Federicoet al, 1994 also reported 28.8+2.7 seconds among adultsiéste, Italy [12]. The MeanzSD of PTTK
among adults was found to 34.20+ 7.91 seconds layaet al.,2013. The mean PTTK among adults was reported
to be 36.3+3.5 seconds by Isada@l.,2014 which is different from our neonatal mean RTI5]. Abdulrahamaret

al., 2012 reported 41.380+4.295 seconds as Mean+SD BKRimong adults [16].

The reference range obtained for PTTK was 29.88&%6econds. Andrewet al.,1987 reported a reference range of
PTTK in healthy full term infants to be 31.3— 54&conds in the first day of life which is closerouar result [4].
Lippi et al.,2007 reported lower upper limit (30-40secondsealthy full term infants) compared to our findirigs
this study [17]. Chakrapaet al.,2010 reported a PTTK reference value of 25-45rmavhich is lower than our
findings [18]. Reverdiau-Moaliet a.,1996reported 25-39 seconds as reference range in 4i9]ts

The mean PTTK in the®week of life in this study was significantly highthan values reported in adult studies [4,
11].This indicates some differences between mean valuesagulation profile among neonates and aduwitsthis
may be due to the fact that most coagulation fadtothe intrinsic pathway are lower in neonatemgared to the
adults [20].

The mean TT at®iweek of life was 24.01+3.03 seconds in this stwtiich is similar to that obtained by Andre

al., 1987where the mean TT at"sday of life was 23.1+3.07 seconds [4]. Andrew kf 2987 also reported
25.0+2.66 seconds as Mean+SD of TT among adults(di reference range of TT was however higher thah
reported by Lippit al., 2007 [17] in healthy full term infants (17.95-30.8econds vs 15-20 seconds). Reverdiau-
Moalic et a.,1996reported 12-16 seconds as reference range in 4if]ts

The difference between the neonatal mean valuestlaose of adults might be due to the anatomical and
physiological differences between neonates andsadul

CONCLUSION

Reference ranges in coagulation profiles are unigueonates and adult reference ranges of PT, PARKKT T may
not be useful in managing neonates in the firstkwaddife. Therefore, it is advisable to establidbonatal reference
range of coagulation profiles in our communities.
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