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ABSTRACT 

Introduction: Neonatal sepsis is characterized by presence of bacteremia and clinical 
manifestations caused by microorganisms and their toxic products, when neonatal 
sepsis identified early and accurately, the degree of severity can be easily determined 
which help proper management. Therefore, recognizing a single marker or set of 
markers for diagnosis of such problem may help decrease the global impact of sepsis. 

Aim of the Work: Evaluation the role of RDW as a marker for diagnosis of neonatal 
sepsis and a marker for predicting the clinical outcome of the neonatal sepsis. 

Patients and methods: The study was a prospective study of 100 neonates (75 cases & 
25 controls) who were admitted into the neonatal intensive care unit of Al-Hussein 
University Hospital during the period from June 2018 to April 2019. A Written 
consentwas obtained from the parents of patients.  

Results: mean RDW was significantly higher in cases compared to controls (16.55 ± 
2.56 & 14.96 ± 1.63 respectively) (P < 0.006). Significant difference regarding RDW 
value that increased in parallel with the severity of mild sepsis to severe sepsis and 
septic shock (14.80%, 16.50% and 19.25% respectively; p < 0.0001). HB was nearly 
equal in cases and the controls, the difference was not statistically significant 
(p=0.799), CRP level was normal in 80% of controls, and was elevated in all cases 
with statistically significant difference (P < 0.001). CRP showed a statistically 
significant relationship (P < 0.001) with the severity of the disease, higher in septic 
shock than sever cases than in mild ones (83.03 ± 34.41 & 33.68 ± 9.47 & 20.39 ± 
10.40femtoliter respectively). Platelets were lower among septic shock than severe 
neonatal sepsis and mild forms of sepsis (120.7 ± 41.28 & 172.1 ± 48.88 & 241.4 
±94.95 respectively) it shows statistically significant relation to the severity of the 
disease (P =<0.001). 
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INTRODUCTION 

     Neonatal sepsis is characterized 
by presence of bacteremia and 

clinical manifestations caused by 
microorganisms and their toxic 
products (Sankar et al., 2008). 
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     The incidence of sepsis is 
significantly higher in premature 
infants as well as those with 
extremely low birth weights 
(ELBW) of less than 1000 grams, 
compared to term infants and 
those with weight greater than 
1000 grams at birth. African 
American infants have an 
increased risk of GBS and LOS, 
likely secondary to the higher rate 
of GBS carrier rates in African 
American females. Among all 
races, males have a higher risk of 
sepsis and meningitis, especially 
with gram-negative enteric bacilli 
(Simonsen KA et al., 2014). 

     When neonatal sepsis identified 
early and accurately, the degree of 
severity can be easily determined 
which help proper management. 
Therefore, recognizing a single 
marker or set of markers for 
diagnosis of such problem may 
help decrease the global impact of 
sepsis (Stawicki et al., 2014). 

     Many markers had been 
evaluated for neonatal sepsis, but 
no one of these markers was 
sensitive or specific enough to be 
adopted as standard of care. 
Numbers of publications have 
highlighted the potential use of 
RDW% in diagnosis and or 
prognosis of sepsis in neonates. 
Prognostic markers in sepsis are of 
great interest (Pierrakos, 
2010).The ability to provide 

diagnosis based on marker, which 
can be easily available in the 
complete blood count (CBC) 
would be greatly helpful in 
assessing the severity of illness. 
Recently several studies showed 
that high RDW value can predict 
diseases severity especially 
morbidity and mortality in patients 
admitted to neonatal intensive care 
unit (NICU) (Braun, 2011). 

     RDW considered a measure of 
the variation of red blood cells 
(RBC) volume that is reported as 
part of a standard CBC. Usually 
RBCs are of standard size (about 
6-8μm in diameter). However, 
certain disorders can cause a 
significant variation in cell size, 
the normal reference range of 
RDW in human RBCs is11.5-
15.5%. Mathematically RDW is 
calculated with the following 
formula: 

RDW = (Standard deviation of 
MCV÷ mean MCV) × 100 

AIM OF THE WORK 

     Evaluation the role of RDW as 
a marker for diagnosis neonatal 
sepsis and outcome predictor of 
neonatal sepsis. 

PATIENT AND METHODS 

     This study was conducted at 
neonatal intensive care unit 
(NICU) at Al-Hussein university 
hospital, Al-Azhar University. 
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     This study was prospectively 
conducted over a period of 10 
months between June 2018 and 
April 2019. 

     Written consents were obtained 
from the parents or care givers. 

All neonates were subjected to 
the following: 

     Full history was taken 
including prenatal, natal, postnatal 
history of symptoms and signs of 
sepsis and invasive procedures 
that were done to the baby after 
delivery. 

     Full Clinical examination for 
early and late symptoms and signs 
of sepsis as: temperature 
instability, apnea, respiratory 
distress, bradycardia or 
tachycardia, hypotension with 
hypo-perfusion, feeding 
intolerance and abdominal 
distension…. etc. 

For both patients and control 
groups, the following 
investigations were done: 

     Base line RDW and other 
routine investigations, including 
complete blood count (CBC), C-
reactive protein (CRP), Blood 
culture and sensitivity and then 
analyzed in light of the clinical 
data and urine culture and 
cerebrospinal fluid if indicated.  
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     At the start of the study, an 
explanation of the study was 
provided, to ensure the potential 
participant had adequate 
information to provide informed 
consent. 

Statistical analysis: 

Data were fed to the computer and 
analyzed using IBM SPSS 
software package version 20.0. 
(Armonk, NY: IBM Corp) 
Qualitative data were described 
using number and percent. The 
Kolmogorov-Smirnov test was 
used to verify the normality of 



Al-Azhar Journal of Ped.                  Vol. 23               No. 47              Jan 2020 

 

 748

distribution Quantitative data were 
described using range (minimum 
and maximum), mean, standard 
deviation and median. 
Significance of the obtained 
results was judged at the 5% level.  

The used tests were  

1. Chi-square test  

     For categorical variables, to 
compare between different groups 

2. Student t-test  

     For normally distributed 
quantitative variables, to compare 
between two studied groups  

3. Mann Whitney test 

     For abnormally distributed 
quantitative variables, to compare 
between two studied groups  

4. Wilcoxon signed ranks test 

     For abnormally distributed 
quantitative variables, to compare 
between two periods 
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RESULTS 

Table (1): Demographic characteristics of the studied sample 

 
Cases 

(n = 75) 
Control 
(n = 25) χ2 p 

No. % No. % 
Gender        
Male 40 53.3 12 48.0 

0.214 0.644 
Female 35 46.7 13 52.0 
Gestational age        
term  36 48.0 13 43.3 

0.120 0.729 
Preterm  39 52.0 12 56.7 
Postnatal age (days)     
Min. – Max. 1.0 – 23.0 2.0 – 11.0 

U= 
434.50* <0.001* Mean ± SD. 11.64 ± 6.53 5.56 ± 3.08

Median  12.0 5.0 
Maternal age (years)       
<20 30 40.0 11 44.0 

0.150 0.928 20 – 30 30 40.0 9 36.0 
>30 15 20.0 5 20.0 
Maternal smoking 7 9.3 1 4.0 0.725 FEp=0.675 
Site of delivery        
Hospital 64 85.3 22 88.0 0.111 FEp=1.000 
Home  11 14.7 3 12.0 0.111 FEp=1.000 
Maternal diseases       
HTN 9 12.0 3 12.0 0.0 FEp=1.000 
DM 12 16.0 4 16.0 0.0 FEp=1.000 
Chorioamnionitis 3 4.0 0 0.0 1.031 FEp=0.571 
Onset of neonatal 
sepsis: 
Early onset sepsis 
Late onset sepsis 

 
 

50 
25 

 
 

74 
26 

    

Degree of severity: 
Sepsis  
Sever sepsis 
 Septic shock 

 
37 
22 
16 

 
48 
30 
22 

    

 
     This table shows nearly half 
of the cases had mild disease 
(48%) and (52%) had severe 
disease. Early onset neonatal 

sepsis was seen in nearly three 
quarters of the cases (74%) while 
26% of them had late onset of 
sepsis.  
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Table (2):  Comparison between the two studied groups regarding 
to complete blood count parameters 

CBC 
Cases 

(n = 75) 
Control 
(n = 25) 

Test of 
Sig. 

P 

Hemoglobin 
gm./dl 

    

Min. – Max. 11.80 – 20.0 11.80 – 20.0 
t=0.255 0.799 Mean ± SD. 14.81 ± 1.28 14.72 ± 1.66 

Median 14.70 14.50 
WBCs  /cmm     
Min. – Max. 4600 – 27500 4500 – 31000 

U= 
328.50* <0.001* Mean ± SD. 17044 ± 5499 11204 ± 4813 

Median 17000 9800 
Platelet count 
(1000/cmm) 

    

Min. – Max. 56.0 – 450.0 145.0 – 402.0 
t= 

2.937* 0.004* Mean ± SD. 195.3 ± 88.53 251.5 ± 61.65 
Median 180.0 247.0 
RDW (femtoliter)     
Min. – Max. 12.90 – 23.0 12.80 – 18.70 

U= 
590.5* 0.006* Mean ± SD. 16.55 ± 2.56 14.96 ± 1.63 

Median 16.30 14.40 

 
     This table shows that WBCs 
and RDW were significantly 
higher among cases compared to 

controls (17000 vs. 9800 
respectively). 
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Table (3):  Comparison between the two studied groups regarding 
to indicators of infection 

 
Cases 

(n = 75) 
Control 
(n = 25) Test of 

sig. 
p 

No. % No. % 
WBCs        
Leukopenia 5000) 2 2.7 1 4.0 

= 
26.033* 

 
<0.001* 

Normal (5000-15000) 25 33.3 22 88.0 
Leukocytosis 
(>15000) 

48 64.0 2 8.0 

I/T ratio       
Positive (≥0.2) 38 50.7 5 20 = 

7.194* 
0.007* 

Negative (<0.2) 37 49.3 20 80 
Platelets (1000/cmm)       
Normal (≥150) 22 29.3 24 96 

= 
6.795* 0.009* Thrombocytopenia 

(<150) 
53 70.7 1 4 

Blood culture       
Positive  75 100 0 0.0 

= 
94.872* 

<0.001* Negative  
0 0 25 

100.
0 

CRP mg/dl       
Negative<6 0 0.0 20 80.0 = 

75.0* <0.001* 
Positive>6 75 100.0 5 20.0 

 
     This table shows that WBCs 
is statistically significant 
correlated with cases and 
controls , I/T ratio showed 
statistically significant 
differences, platelets were lower 
among cases compared to 

controls , CRP was higher in all 
cases ,the difference was 
statistically significant andBlood 
culture was positive in all cases 
and negative in all controls the 
difference was statistically 
significant (0.001).  
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Table (4):  Comparison between the two studied groups regarding 
to red cell distribution width on admission and on 
discharge 

RDW  (femtoliter) 
Cases (n = 75) Control 

(n = 25) On admission On discharge 
Min. – Max. 12.90 – 23.0 12.90 – 20.0 12.80 – 18.70 
Mean ± SD. 16.55 ± 2.56 15.81 ± 1.53 14.96 ± 1.63 
Median 16.30 15.40 14.40 
Sig. bet. Grps p1=0.005*,p2=0.006*,p3=0.016* 

 

     This table shows that the 
mean of RDW on admission is 

higher than the mean of RDW on 
discharge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SIGNIFICANCE OF RED CELL DISTRIBUTION WIDTH AS A PREDICTOR IN NEONATAL SEPSIS  Mahmoud Mohamed Saad Refaay, Hatem Refaat Hablas, Mohamed Abd El-Karim Mohamed, Ahmed Fathy Abd El-Aziz 

 753

Table (5):  Relation between severity of sepsis and different 
parameters in the cases group (n= 75) 

 

Sepsis 
Test of 

Sig. 
p Mild 

Sepsis 
(n= 37) 

Severe 
sepsis 

(n= 22) 

Septic Shock 
(n= 16) 

Hemoglobin  
( gm/dl) 

     

Min. – Max. 11.80 – 
20.0 

12.20 – 
16.0 

12.50 – 16.40 
F= 

1.445 
0.243 Mean ± SD. 15.04 ± 

1.44 
14.46 ± 

0.96 
14.74 ± 1.21 

Median 14.70 14.50 14.70 
WBCs /cmm      
Min. – Max. 7300 – 

25000 
4600 – 
27500 

14000 – 
27500 

H= 
21.247* <0.001* Mean ± SD. 14830 ± 

4688 
17120 ± 

5629 
21060 ± 36.19 

Median 15000 17250 22600 
Sig.bet.Grps p1=0.061,p2<0.001*,p3=0.008*   
I/T ratio      
Min. – Max. 0.01 – 

0.23 
0.09 – 0.28 0.14 – 0.28 

H= 
10.682* 

0.005* Mean ± SD. 0.16 ± 
0.05 

0.18 ± 0.04 0.22 ± 0.04 

Median 0.17 0.20 0.21 
Sig.bet.Grps p1=0.202*,p2=0.001*,p3=0.054   
Platelets 
(1000/cmm) 

     

Min. – Max. 60.0 – 
450.0 

75.0 – 
260.0 

56.0 – 195.0 
F= 

16.160* <0.001* Mean ± SD. 241.4 ± 
94.95 

172.1 ± 
48.88 

120.7 ± 41.28 

Median 215.0 180.0 120.0 
Sig.bet.Grps p1=0.003*,p2<0.001*,p3=0.097   
RDW 
(femtoliter) 

     

Min. – Max. 12.90 – 
20.30 

14.20 – 
22.0 

13.0 – 23.0 
H= 

28.986* 
<0.001* Mean ± SD. 15.15 ± 

1.65 
16.88 ± 

2.02 
19.31 ± 2.63 

Median 14.80 16.50 19.25 
Sig.bet.Grps p1=0.003*,p2<0.001*,,p3=0.018*   
CRP mg/dl      

Min. – Max. 12.0 – 
48.0 

24.0 – 48.0 36.0 – 166.0 
H= 

48.363* 
<0.001* Mean ± SD. 20.39 ± 

10.40 
33.68 ± 

9.47 
83.03 ± 34.41 

Median 18.70 32.0 73.50 
Sig.bet.Grps p1<0.001*,p2<0.001*,,p3=0.001*   
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This table shows that: - 
     RDW, WBCs and CRP were 
significantly increased in parallel 
with the disease severity from 
mild sepsis, severe sepsis and 

septic shock while platelet count 
was significantly decreased in 
parallel with the same disease 
severity. 

 

DISCUSSION 

     Sepsis is a clinical syndrome 
characterized by a series of 
immunological, metabolic, 
hemodynamic and respiratory 
alterations secondary to an 
infective process caused by an 
abnormal SIRS to the organism. 
Systemic neonatal infections are 
an important long-term cause of 
mortality and morbidity for 
preterm and hospitalized newborn 
babies (Dessì A et al., 2014). 

     The early symptoms and signs 
of neonatal sepsis are usually mild 
and nonspecific but can rapidly 
progress to septic shock, 
disseminated intravascular 
coagulation (DIC), and death. It is 
therefore of paramount importance 
to find a tool for prediction of 
neonates who are more likely to 
experience a worse clinical 
outcome so that closer monitoring 
and more aggressive treatment 
would be offered to them. 

     Despite the many and extensive 
investigations that have been 
performed in the last decades, 
there is still no single test that 
satisfies the criteria as being the 

ideal marker for the early 
diagnosis of neonatal sepsis. 

     Early detection and timely 
treatment of neonatal sepsis is of 
extreme importance in reducing 
mortality. Although many 
biomarkers are useful, they are 
expensive and not easily available. 

     This study showed that the 
mean gestational age of the septic 
neonates and the controls was 
(35.75 ± 2.34& 37.36 ± 1.44) and 
their birth weight was (2.70 ± 
0.59& 3.15 ±0.59) respectively. 

     Sepsis was more prevalent 
among male cases (53.3%) than 
female (46.7%) and the difference 
between cases and  control was 
not statistically significant as 
shown in table (1) Also, this result 
agreed with (Shehab El-Din et 
al., 2015) who reported that 
among the studied neonates, 
56.7% were males and 43.3% 
were  females  resulting  in  an  
overall  male  to  female  ratio  of  
1.3: 1. without significant 
difference (P > 0.05). 

     The prevalence of sepsis was 
higherin hospital deliveries than 
home deliveries as in table1.  
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     The prevalence of early onset 
sepsis (EOS) in our study was 
74% while that of late onset sepsis 
(LOS) was 26%. Similarly, a prior 
study reported a higher prevalence 
of EOS of about 73% and 
attributed this to the mode of 
delivery and consideration of 
timeframe of EOS as 72 hours 
(Pal et al., 2014). In contrast, 
another study found a higher 
prevalence of LOS (about 68%) 
and attributed this to some factors 
like the definition of EOS as 
sepsis occurring within 48 hours 
of delivery (Medhat et al., 2017). 

     Maternal age in our study was 
below (20) year old 40%, between 
(20-30) years old (40%) and above 
30 years old 20%. (VanDykeMK 
et al., 2009) said that maternal age 
is not a significant risk factor for 
group beta hemolytic streptococci 
(GBS-specific or non-GBS EOS). 

     The continued rise in caesarean 
section (C-section) deliveries 
raises a major public health 
concern worldwide. In our study 
the percentage of C-section was 
(64%) among the cases and the 
controls groups and (36%) normal 
deliveries. 

     Within the Arab region, rates 
of CS are far higher in Egypt than 
any other Arab country through 
the distribution of CS rates in the 
Arab region,  the second highest 
rate is recorded in Jordan (28 

percent) and the lowest was 
recorded in Yemen (5 percent) 
(Betrán et al.,2016).          

     Blood culture remains the 
“gold standard” for diagnosing 
neonatal sepsis, even though, in 
many cases, it is negative. 
Regarding blood culture 100% of 
cases shows positive blood culture 
while none  of controls shows 
positive blood culture with 
statistically significant difference 
(P=0.001) (table 3). 

     Although the   results of (Neal 
et al., 2011), who reported that as 
many as 60% of blood cultures 
would be falsely negative for 
common neonatal pathogens and 
this may be explained by the fact 
that maternal antibiotics given in 
the majority of preterm deliveries 
may suppress the growth of 
bacteria in culture and 
subsequently give negative blood 
culture results but we depended on 
the cases with positive blood 
culture to be sure definite sepsis. 
Most of blood cultures were 
Positive for Klebsiella42% and 
reflects our main problem in our 
NICU this agrees with (Verma et 
al., 2015) who found that 
Klebsiella was the most common 
pathogen (48.21%) in both early 
and late onset septicemia. 

     In our study, mean RDW was 
significantly higher in cases 
compared to controls (16.55 ± 
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2.56 & 14.96 ± 1.63 respectively) 
(P < 0.006), this finding is in 
agreement with (Chenet al., 2015) 
who reported that RDW value of 
sepsis group (19.61±1.48) was 
much more higher than that of 
normal control group 
(16.04±1.25), and there was a 
significant difference (F=15.6, 
P=0.0001). 

     Our patient sub-groups showed 
a significant difference regarding 
RDW value that increased in 
parallel with the severity of illness 
from sepsis to severe sepsis and 
septic shock (14.80%, 16.50% and 
19.25% respectively; p < 0.0001). 
(Chen et al., 2015) found a 
similar phenomenon in full term 
neonates where RDW in sepsis, 
severe sepsis and septic shock 
were 16.59%, 18.88% and 19.71% 
respectively. Conversely, another 
study, conducted on 122 septic 
patients with and without shock, 
detected that RDW is not 
associated with microcirculatory 
alterations or prognosis in septic 
patients (Fontana et al., 2017). 

     Regarding other markers of 
diagnosing sepsis, CRP level was 
normal in 80% of controls, and 
was elevated in all cases with 
statistically significant difference 
(P < 0.001), this finding is in 
agreement with (Younis et al., 
2014), who founded that mean 
CRP level was significantly higher 

in patients with sepsis than 
controls, also in agreement with 
(Buch et al., 2011), who reported 
that CRP has high sensitivity and 
specificity for establishing the 
diagnosis of neonatal sepsis which 
is comparable to that of blood 
culture results. 

     On the other hand, WBCs were 
statistically significantly (P = 
<0.001)  higher among cases 
compared to normal controls, as 
the vast majority of controls had 
normal WBCs count (88%), while 
only two cases had leucocytosis 
(8%). with high statistically 
significant difference (p value 
<0.001) different. 

     As regards severity of neonatal 
sepsis RDW is significantly 
correlated with neonatal sepsis (P 
< 0.001). It is higher in septic 
shock than severely cases than in 
mild cases (19.31 ± 2.63 & 16.88 
± 2.02 & 15.15 ± 1.65 
respectively), this suggests that 
septic neonates with RDW ≥ 17% 
may have a higher severity of 
illness and RDW may have value 
in differentiating between more 
severe and less severe cases of 
neonatal sepsis, this finding is in 
agreement with (Kader et al., 
2015) who reported that incidence 
of RDW increase in neonatal 
sepsis and increased with 
increasing severity of the disease. 
He also stated that mean RDW 
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value in less severe patients were 
16.04 ± 0.7 and mean RDW value 
in more severe patients were 
19.75± 1.9. This mean RDW 
difference in both groups was 
statistically significant (P<0.001) 
which points to the fact that raised 
RDW is associated with increasing 
severity of neonatal sepsis. 

     CRP showed a statistically 
significant relationship (P < 0.001) 
with the severity of the disease, 
higher in septic shock than 
severely cases than in mild ones 
(83.03 ± 34.41 & 33.68 ± 9.47 & 
20.39 ± 10.40 respectively), this 
finding is in agreement with 
(Hofer et al., 2012) who reported 
that CRP is higher in severe cases 
than in mild ones with high 
sensitivity and specificity in 
predicting neonatal Gram-negative 
sepsis, while IgM and IL6 are 
inferior to it. 

CONCLUSION 

       This study revealed that RDW 
may become a new indicator for 
diagnosis and risk stratification of 
sepsis in newborns due to being 
simple, less expensive, available 
and easily repeated as it is 
routinely done with CBC. The 
study of the relationship between 
sepsis and RDW% can make us 
have a better exploration of the 
relevant pathological mechanism 
from a new aspect, to look for the 
new treatment methods which may 

block the progressive development 
of sepsis. On the light of the above 
results we recommend that future 
studies with larger samples are 
needed to confirm these findings, 
with added emphasis on 
multivariable diagnostic models 
that incorporate other biomarkers 
in addition to the RDW. 
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أهمية قياس توزيع كريات الدم الحمراءكمؤشر 
 تنبؤىللتسمم الوليدي
  جامعة االسكندرية-محمود محمد سعد رفاعي ،بكالوريوس طب والجراحة

جامعة االزهر-ا.د / حاتم رفعت حبلص ،استاذ طب االطفال  

جامعة االزهر-د/ محمد عبد الكريم محمد ، مدرس طب االطفال  

جامعة االزهر-ا.د/أحمد فتحي عبد العزيز،استاذ مساعد الباثولوجيا االكلينيكية  

  :نبذة مختصرة

اهر           دم والمظ ع ال رثم م ود تج دي بوج مم الولي ز التس يتمي

امة ،  ا الس ة ومنتجاته ة الدقيق ات الحي ببها الكائن ي تس ريرية الت الس

ة د ر وبدق دي المبّك مم الولي د التس ن تحدي دما يمك دته عن ة ش رج

ى  رف عل اعد التع د يس ذلك ، ق الج ل اعد الع ن أن تس ي يمك الت

كلة  ذه المش خيص ه ات تش ن عالم ة م دة أو مجموع ة واح عالم

  .على تقليل تاثير التسمم الوليدى

  :الهدف من العمل

ة           راء كعالم ا الحم ع الخالي رض توزي يم دور ع تقي

ائج ؤ بالنت ة للتنب دي وعالم مم الولي خيص التس ريرية  لتش الس

  .للتسمم الوليدي

  :طريقة البحث

ل           ة طف تقبلي لمائ ل مس ن تحلي ارة ع ة عب ت الدراس كان

والدة ( ديثي ال ديو  75ح مم ولي ة تس م  25حال ذين ت ة) ال مجموع
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فى  ي مستش والدة ف ديثي ال زة لح ة المرك دة العناي ي وح ولهم ف قب

و  ن يوني رة م الل الفت امعي خ ين الج ل  2018الحس ى أبري إل

  .. تم الحصول على موافقة كتابية من أولياء األمور2019

  :النتائج

ى           ان أعل راء ك دم الحم ات ال ام كري ى احج ر ف دل التغيي مع

ابطة  ة الض ع المجموع ة م دى مقارن مم الولي االت التس ي ح ر ف بكثي

ل  1.63±  14.96و  ±2.56  16.55( والي) (عام ى الت عل

رق < ا يت0.006الف ر فيم رق كبي ع ). ف ل توزي ة عام ق بقيم عل

مم  ن تس رض م دة الم ع ش التوازي م ي زادت ب راء الت ا الحم الخالي

ة ( دمة اإلنتاني اد والص دم الح مم ال ى تس دم إل ٪ ،  14.80ال

رق < 19.25٪ و  16.50 ل ف ى التوالى؛بعام ). 0.0001٪ عل

ي  ا ف اويًا تقريبً راء متس ا الحم ع الخالي رض توزي ل ع ان عام ك

وابط ، و االت والض ائية ، الح ة إحص تالف ذا دالل ن االخ م يك ل

ي  ا ف راء  طبيعيً ا الحم ع الخالي رض توزي توى ع ان مس ٪ 80وك

ود  ع وج االت م ع الح ي جمي ا ف ان مرتفعً تحكم ، وك ر ال ن عناص م

ائية (< ة إحص رق ذي دالل ا 0.001ف ل توزيعالخالي ر عام ). أظه

ائية ( < ة إحص ة ذات دالل راء  عالق دة 0.001الحم ع ش ) م

رض ، أ ن الم ديدة م االت الش ن الح ة م دمة اإلنتاني ي الص ى ف عل

ة ( االت الخفيف ي الح و  9.47±  33.68و  34.41±  83.03ف

ل  ±10.40  20.39 ة أق فائح الدموي ت الص والي). كان ى الت عل

ة  وخيم مقارن دي ال ان الولي ن اإلنت ة م دمة اإلنتاني ين الص ب

رض ( ة للم كال الخفيف ±  172.1و  41.28±  120.7باألش

ة ذات  94.95±  241.4و  48.88 ر عالق والي) وتظه ى الت عل

  .)0.001داللة إحصائية مع شدة المرض  (<
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ة: ات المفتاحي ع  الكلم رض توزي دم. ع ن ال والدة؛ تعف ديثي ال ح

 الخاليا الحمراء.

  


