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Abstract

The Rhesus blood group system remains the second most clinically significant blood group system after the
ABO blood group system in transfusion medicine with high prevalence of its antigens clinically implicated
in transfusion reactions and haemolytic disease of the new born. Platelets indices and Platelet/lymphocyte
ratio is an inexpensive biomarker for accessing platelets activation, novel inflammatory marker for predicting
inflammation. This cross-sectional study was carried out to determine Rh-C, Rh-c antigens, platelets indices
and platelets/lymphocyte ratio amongst apparently healthy undergraduate student’s population in Port Harcourt
Nigeria. A total of one hundred and fifty (150) students comprising of 76 males and 74 females aged between
17-30 years were recruited for the study. A well-structured questionnaire was used to obtain the demographic
information of each participant. Five millilitres (5 ml) of blood was collected from each participants using
standard venipuncture techniques. Rh-C and Rh-c blood group antigens was determined using the Micro-
titre agglutination technique; Platelet indices was assayed using Mindray automated analyzer and platelet/
lymphocyte ratio calculated from the full blood count results. Data obtained was statistically analysed using
Statistical Package for Social Science (SPSS) version 23. Amongst the 150 participants studied, 123 (82%)
expressed the Rh-c while 31 (20.6%) expressed Rh-C antigens indicating that the Rh-c is more prevalent in the
population. Mean+SD of Platelets count, Mean Platelets Volume (MPV), Platelets Distribution Width (PDW)
and Plateletcrits (PCTs) in male and females were (210.9+6.94 versus 239.849.2211); (9.74+0.77% versus
10.51£1.38%); (15.99+0.44 versus 15.8+0.45f1) and (0.21+0.06%, versus 0.25+0.07%) in the same order.
This study has successfully provided prevalence rate for Rh-C and Rh-c antigens; baseline data/reference
interval for Platelet Indices and Platelet/Lymphocyte ratio amongst undergraduate students of Rivers State
University. It is therefore recommended that screening for Rh-C and Rh-c antigens be carried out on students
prior to transfusion and Platelet indices and Platelet/Lymphocyte Ratio be accessed in cases of coagulation and
inflammatory disorders in order to guide therapy.
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1. Introduction

The Rhesus (Rh) blood group system remains the
second most clinically significant blood group system
after the ABO blood group system in transfusion
medicine with high prevalence of its antigens clinically
implicated in transfusion reactions and haemolytic
disease of the new born. Platelets indices and Platelet/
lymphocyte ratio is an inexpensive biomarker for
accessing platelets activation, novel inflammatory
marker for predicting inflammation.

Rhesus antigen is clinically importance in Rhesus
D negative individuals in subsequent transfusions
once they develop Rhesus antibodies and thus its
incompatibilities have the potential of causing a
major problem in some pregnancies when the mother
is Rhesus negative and the foetus is Rhesus positive
(1).

The Rh blood group system consist of 49 defined
blood group antigens, among which the five antigens
D, C, c, E, e, are the most important (2,3,4,5). Report
in literature shows that the Rh antigens C, c, E, and
e are not so immunogenic but are highly important in
patientcare upon the development ofthe corresponding
antibody (6). Research by Yazer and Triulzi (7) shows
that detection of anti-E suggests the presence of anti-c
due to combine genetic inheritance, implying that
E and c antigens are likely to be inherited together,
based on Rh haplotypes.

Also detecting anti-E raises suspicion for formation of
anti-c, as seen in most cases that patients sometimes
form both. Anti-c antibodies arise through previous
exposure through fetomaternal haemorrhage or
previous transfusion and are capable of producing
acute or delayed haemolytic reactions (2, 8).

Platelets is a universal indicator of haemostasis in a
clinical setting and is utilized as a sensitive biomarker
for a range of diseases. They are mainly seen as small
cell fragments that clumped together at an injured
blood vessel site, and circulate as anucleate dynamic
specialized cells, formed in an elaborate style from
its precursor cell, the megakaryocyte (9, 10). They
contain granules that are generally secretory in nature
and can release their contents either to the platelet
surface or to extracellular fluid by endocytosis (11).
The granules are capable of storing high concentrations
of non-protein molecules  such as adenosine
diphosphate (ADP), adenosine triphosphate (ATP),
calcium, histamine, polyphosphate and serotonin that
potentiate platelet activation (12, 13).

Normal platelet counts ranges between 150-450 x 10°
per microliter of blood, constituting the second most

abundant cell type in blood after red blood cells. The
size of a mature platelet is approximately 2—4 pum,
making them the smallest cells in circulation, while
their average thickness is 0.5 um and their volume
about 7 um® (14).

Platelet indices are useful as inexpensive non-invasive
biomarkers for assessing platelet activation (15).
Platelet indices are straightforwardly measured by
semi-automated counters in complete blood counts
(CBC) and usually include four factors; platelet
count (PLT), mean platelet volume (MPV), platelet
distribution width (PDW), plateletcrit (PCT), and
depending on the analyser, platelet large cell ratio
(PLCR). The indices MPV, PDW and PLCR are
quantitative measures of the variability in platelet
size. MPV reflects the average platelet size while
PDW reflects the volume variability in platelet size
(16, 17, 18).

Platelet/Lymphocyte ratio is a novel inflammatory
marker that can be used in many diseases for predicting
inflammation and mortality. It can be calculated by
platelets count divided by absolute lymphocyte count
(19). Platelets lymphocyte ratio is found to be a useful
index to evaluate rheumatoid arthritis (RA) disease
activity and response to biologic therapy (20), It is
useful in evaluating deep venous thrombosis (21).
Research of Asahina et al., (19) suggest that Platelets
lymphocyte ratio may be useful markers to evaluate
systemic inflammation in psoriatic patients and serve
as simple, convenient and cost-effective biomarkers
to monitor the disease course after systemic therapy.

Rhesus antigen is a major threat during blood
transfusion if unknown can lead to transfusion
reactions. Abnormality in Platelets count, Platelet
indices and Platelet Lymphocyte ratio is a pointer
to clotting defect, predictor of inflammation and
mortality. However, the Rh-C antigen status, Platelet
indices and Platelet Lymphocyte ratio ofundergraduate
students of Rivers State University are yet to be
accessed and documented. This study is thus aimed at
synthesizing scientific information on the Rh-C, Rh-c
antigen status, Platelets and Platelet indices values as
well as Platelet/Lymphocyte ratio of undergraduate
students of Rivers State University Port Harcourt
Nigeria with the view of enhancing better treatment
and management in case of blood transfusion.

2. Materials and Methods
2.1 Study Design/Population

This cross-sectional study aimed at determining
Rh-C, Rh-c Antigens and Platelets Indices in an

2

Archives of Hematology and Blood Diseases V6. 11. 2024



Expression of Rh-C, Rh-c Antigens and Platelets Indices in an Undergraduate Student’s Population in Port Harcourt Nigeria

Undergraduate Student’s Population in Port Harcourt
Nigeria was carried out within August-November,
2022 with a total of one hundred and fifty (150)
apparently healthy male and female participants
aged between 17 to 30 years recruited through well-
structured questionnaire.

2.2 Sample Collection, Transportation, Processing
and Preservation

Five (5) millilitres (ml) of venous blood sample were
collected from each participants through venepuncture
techniques and three (3) millilitres (ml) dispensed into
ethylene diamine tetraacetic acid (EDTA) vacutainer
bottle while two (2) millilitres (ml) was dispensed
into plain bottle and transported under recommended
condition to the laboratory for determination of
platelets indices and Rh-antigens.

2.3 Methodology

Estimation of Platelets Count and Lymphocyte count
was carried using BC 5000 Mindray Hematology
Auto-Analyzer and Platelets/lymphocyte ratio
calculated and Rh-antigens was carried out using
Micro-titre agglutination technique.

2.3.1 Determination of Rh-C and Rh-c Antigen
Using Micro-Titre Agglutination Technique

Phenotyping of red cells was done using Micro-
titre Agglutination technique as described by Lorne
laboratory Ltd. A 5% suspension of red blood cell
was prepared using normal saline. 20 pl of anti-Rh-C
antibodies were added unto separate micro-titre plate,
and 20 pul washed red cell was added into the micro-

Table 1. Demographic Data of Studied Participants

titre plate containing the anti-Rh-C antibodies. The
sample was incubated for 15 minutes with intermittent
rocking and observation for agglutination every 30
seconds. Ifnoagglutination was found after 30 minutes,
20 ul of AHG antibody was added and observed for
15-30 minutes. Confirmation of agglutination and
no agglutination was done by placing the sample
on a slide and viewed microscopically. Presence of
agglutination indicates a positive result and absence
of agglutination indicates a negative result.

2.3.2 Calculation of Platelet/Lymphocyte Ratio

Platelets/lymphocyte ratio was calculated by dividing
absolutes values of platelets count and lymphocyte
count estimation from full blood count haematology
autoanalysers. This was done by respective calculation
and multiplying lymphocyte values by white blood
cell count and dividing by 100 and then dividing the
results of platelet count by lymphocytes.

2.4 Data Analysis

Data was statistically analyzed using Statistical
package for Social Sciences (SPSS) version 23
and results presented as mean + SD with statistical
significance set at P<(.05.

3. Results
3.1 Demographic Data of Studied Participants

Table 1 shows a total of one hundred and fifty (150)
subjects were enrolled for the study, comprising of
seventy-six (76) male and seventy-four (74) female
participants aged between 17-30years.

Parameters Frequency (%)
Age range in years 17-30
Male 76(50.7%)
Female 74(49.3%)
Total 150

3.2 Percentage Expression of Rhesus Factor

Among the 150 participants in the study, 31 (20.7%)
[11(35.5% female and 20 (64.5%) male] were positive
for Rh-C antigen, while 119 (79.3%) [were negative

Table 2. Percentage Expression of Rhesus Factors

and did not express Rh-C on their red cell. 123 (82%)
were positive for Rh-c antigen and 27 (18%) were
negative for Rh-c antigens and did not express Rh-c
on their red cell as shown in Table 2.

Rhesus Antigen Male (n=76) Female (n=74) Frequency (%)
Rh-C Positive 11 20 31(20.7)
Rh-C Negative 65 54 119 (79.3)
Rh-c Positive 64 59 123 (82)
Rh-c Negative 12 15 27 (18)

Key. Rh-C= Rh-C antigen, Rh-c= Rh-c antigen, n= Number of participants.
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3.3 Platelets Count, Platelets Indices and Platelets/
Lymphocytes Ratio in Study Population Based on
Sex

Table 3 shows a comparison of Platelets Count,
Platelets Indices and Platelets/Lymphocytes Ratio
in study population based on Sex. There was a
statistically significant difference in the mean = STD
of Platelet Count for males (239.8 + 9.22) and females
(210.9 + 6.94) (p= 0.0129), MPV for males (10.51

+ 1.38fl) and females (9.74 £ 0.77f) (p<0.0001).
PDW for males (15.8 + 0.45%) and females (15.99
+ 0.44%) (p=0.0115). PCT for males (0.25 + 0.07%)
and females (0.21 £ 0.06%) (p=0.005) respectively.
Platelet Lymphocyte Ratio (PLR) for males (102.8 +
4.23)and females (96.69+4.05) showed no statistically
significant difference (p=0.2971) respectively as
shown in Table 3.

Table 3. Platelets Count, Platelets Indices and Platelets/Lymphocytes Ratio in Study Population Based on Sex

Parameter Female (n=74) Male (n=76) p-value Remark
PLT (x10°) 239.8 £9.22 210.9 +6.94 0.0129 S
MPV(fl) 10.51 £ 1.38 9.74 +0.77 <0.0001 S
PDW% 15.8+0.45 15.99 +0.44 0.0115 S
PCT% 0.25+0.07 0.21£0.06 0.0005 S
PLR 102.8 +4.23 96.69 + 4.05 0.2971 N

Key. PLT= Platelets, MPV= Mean Platelets volume, PDW= Platelets distribution width, PCT= Plateletcrits, PLR= Platelets/
lymphocytes ratio and n= No of participant, S= Significant at p<0.05, N= Not Significant at p<0.05

3.4 Reference Values of Measured Parameters in
the Study.

The Mean + STD of Platelets (225.20 + 5.85 x10°)
Reference Values (213.50 - 263.90 x10°), Mean
Platelet Volume (MPV) (10.12 + 1.17fl) Reference
Values of (7.78 - 12.46 1), Platelet Distribution Width

Table 4. Reference Values of Measured Parameters

(PDW) (15.90 + 0.46%) Reference Values (14.98 -
16.82%), Plateletcrit (PCT) (0.23 +£0.07%) Reference
Values (0.09 - 0.37%) and Platelet Lymphocyte Ratio
(PLR) (99.71 + 2.93) Reference Values (93.85 - 105.
57) in the same order were obtained as shown in
Table 4.

Parameter Mean = STD Reference Values
PLT (x10°) 225.20+5.85 213.50-263.90
MPV (fl) 10.12+1.17 7.78 — 12.46
PDW (%) 15.90 £ 0.46 14.98 — 16.82
PCT (%) 0.23 £0.07 0.09 -0.37
PLR 99.71 £2.93 93.85 - 105.57

Key. PLT= Platelets, MPV= Mean Platelets volume, PDW= Platelets distribution width, PCT= Plateletcrits, PLR= Platelets/

lymphocytes ratio and n= 150

4. Discussion

This study evaluated the percentage expression
of Rhesus antigen (Rh-C and Rh-c), Platelets and
Platelets Indices and platelet/Lymphocyte ratio in an
undergraduate student’s population in Port Harcourt
Nigeria.

In the study, a percentage positivity for Rh-C and Rh-c
was 20.7% and 82% respectively while 119 (79.3%)
and 27 (18%) were negative and did not express Rh-C
and Rh-c on their red cell. This indicates that the
Rh-c is most prevalent amongst the study population.
The high percentage expression in this study is not
unconnected with the non-inclusion of these antigen

in pre-screening processes prior to transfusion and
this could be responsible for the increased exposure
to the antibodies among the study population. Also,
there is a relatively low awareness campaign and
sensitization for other Rh-antigens other than Rh-D.
Awareness on the clinical relevance of Rh-C, Rh-c in
haemolytic reactions and transfusion medicine is low
and thus little or no attention is given to it in routine
screening thus the antigens freely circulates in the
population unscreened and undetected. Also the high
cost of the antisera used for this analysis is another
limiting factor for pre-screening for these Rh-antigens
thus their continuous circulation in the population
accounting for the high prevalence observed in this
study.
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Results from this study is a further indication that
Rh-c is predominant in descent of Port Harcourt and
in agreement with the research of Jacob et al. (2),
who evaluated the percentage expression of Rhesus
antigen among multiparous women in Port Harcourt
Nigeria. The percentage positivity of Rh-c recorded
in this study is lower than the 93.3% observed by
Jacob et al. (4) in their study population. Adedoyin et
al. (22) who reported percentage positivity of 97% in
their study and Erhabor et al. (23) who reported 92%
for Rh-c antigens in their study population.

Comparison of the values of platelets and platelets
indices based on sex shows significant difference in the
study population. However, there was no significant
difference in the values of platelets/lymphocytes
ratio indicating that sex does have significant effect
on platelets count, mean platelets volume, platelets
distribution width and plateletcrit but not on the
platelets lymphocytes ratio.

The observation in this study is in tandem with the
findings of Zuo and Yang, (24), who in their study
observed a similar changes in the PLT, MPV, PDW
and PCT in their study population. However, finding
in this study is discordant with another study by
Krenn-Pilko et al. (25) and You et al. (26), who in
their independent studies observed and recorded a
non-significant difference in PDW and PCT but a
significance in other platelet parameters. This variation
could be as a result of sample size used in their
study, ethnicity and environmental related conditions
such as altitude capable of causing derangement in
haematological parameters. Findings in this study
showed that reference values for measured parameters
were within normal established reference ranges. This
is indicative of the fact that the study participants
have normal haematological reference values and are
devoid of any haematological related blood disorders.
This finding is in agreement with previous study
carried out by Giacomini et al. (27) and Adibi et al.
(28) on the reference ranges of Platelets and Platelets
indices.

5. Conclusion

This study has successfully provided prevalence
rate for Rh-C and Rh-c antigens and baseline data/
reference range for Platelet Indices and Platelet/
Lymphocyte ratio amongst undergraduate students
of Rivers State University. Also reference values for
measured parameters were within normal established
reference ranges. This is indicative of the fact that

the study participants have normal haematological
reference values and are devoid of any haematological
related blood disorders.

6. Recommendation

Based on the findings in this study, it is recommended
that screening for Rh-C and Rh-c antigens be carried
out on students prior to blood donation and transfusion
and that the Platelet, Platelet indices and Platelet/
Lymphocyte ratio be assessed in cases of coagulation
and inflammatory disorders in order to guide therapy
for the benefit of the students. Strong advocacy for
pre-transfusion screening for those population that
tested negative to these blood group antigens is
recommended since they have the potential to be
alloimmunized during blood transfusion and can
develop antibodies, some of which can be responsible
for transfusion reaction and haemolytic disease of the
new born when not screen for.
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