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ABSTRACT 
Background: Systemic Lupus Erythematosus (SLE) is a multisystem autoimmune disease that may 
virtually affect every organ in the body. It is characterized by the production of a variety of autoantibodies. 
Haematological manifestations of SLE are diverse. Anemia is the major haematologic manifestations of 
SLE . 
Objectives: To determine the various RBC parameters in patients of Systemic Lupus Erythematosus . 
Design: Prospective, cross sectional. 
Place and duration of study: Department of Haematology, PGMI/Shaikh Zayed Hospital, Lahore from 
May 2011 to April 2012.  
Patients and Methods: Seventy five diagnosed cases of SLE fulfilling the inclusion criteria presenting to 
the medical in- and out-patient departments of Shaikh Zayed Medical complex Lahore, were included in 
the study. Written informed consent was taken. Patients were investigated in Haematology Laboratory, 
Shaikh Zayed Medical complex, Lahore. All collected information was entered into SPSS version 17.0 and 
analyzed using its statistical package. 
Results: There were 65 (86.7%) females and 10 (13.3%) male patients. Female to male ratio was 6.5:1. 
Age ranged from 15 to 65 years (Mean age 29.49±11.7 years). Anemia was seen in 74 patients (98.67%). 
Mean Hb was 8.45±1.95 g/dl (range 4.2-13.0 g/dl). Mean RBC count was 3.45x1012±0.93/l (range 1.15-
5.52x1012/l. Mean Hematocrit was 26.92±7.17% (range 12.19-43.27%).Value of MCV ranged from 51-115fl 
(mean MCV 78.5±9.98 fl). Similarly mean MCH was 25.19±4.19pg (range 14.7-44.7 pg), while mean 
MCHC came out to be 31.6±2.53g/dl (range 26-42g/dl) . 
Conclusion: All RBC parameters were disturbed to a variable range in patients with SLE in the study 
cases. Complete haematological examination should be carried out in every patient of SLE in early course 
of the disease for proper management and prevention of morbidity associated with anemia. 
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INTRODUCTION 
SLE is an inflammatory autoimmune disorder 
characterized by auto antibodies to nuclear 
antigens. Multiple organ systems can be affected. 

Many of its clinical manifestations are secondary to 
the trapping of antigen-antibody complexes in 
capillaries of visceral structures or to autoantibody-
mediated destruction of host cells (e.g., 
thrombocytopenia). The main clinical features 
include fever, rashes and arthritis, but renal, 
pulmonary, cardiac and neurological and 
haematological involvement may occur, with 
increased mortality.1 Haematological complications 
are frequently seen in SLE. 2 For any individual 
patient, the ARA (American Rheumatology 

Association) criteria may be used as an aid to 
diagnosis.  
 The term lupus (Latin for wolf) is attributed to 
the thirteenth century physician Rogerius who 
used it to describe erosive facial lesions that were 
reminiscent of a wolf's bite.3,4 The history of lupus 
can be divided into three periods: the classical 
period which saw the description of the cutaneous 
disorder, the neoclassical period which saw the 
description of the systemic or disseminated 
manifestations of lupus, and the modern period 
which was heralded by the discovery of the LE cell 
in 1948.5 

 The condition is universal, but is three times 
more common in black people than in white 
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people. 90% of patients with lupus are females. 
The condition tends to occur in early adult life and 
the peak age of onset of the first symptom or sign 
in females is approximately 38 years (35.5 in black 
women, and 40.7 in white women); it is 44.2 in 
men. 6  
 Haematological complications are frequently 
seen in SLE. Anemia, leucopenias and 
thrombocytopenia may result from bone marrow 
failure or excessive peripheral cell destruction, 
both of which may be immune mediated, drugs 
and infection. 2,7 Anaemia, of some degree, is 
found in approximately 75% of patients and is 
brought about by deficiency of iron, haemolysis or 
renal failure. SLE can present with hematological 
manifestations alone or along with features of 
other system involvement. With a low index of 
clinical suspicion or inadequate follow up the 
diagnosis may be delayed or missed at the time of 
presentation, in those with hematological 
abnormalities as the initial manifestation.8  

 The course of SLE is very variable. SLE is an 
episodic disease. Survival is related to organ 
involvement and to frequency of exacerbations .6,9 
There is no cure for SLE, and complete sustained 
remissions are rare. The mainstay of treatment for 
any inflammatory life-threatening or organ-
threatening manifestations of SLE is systemic 
glucocorticoids.9  
 Cytoxic /immunosuppressive agents added to 
glucocorticoids are recommended to treat serious 
SLE.10 

 The present study was conducted to document 
RBC parameters in SLE in our population. This 
study may provide direction for further research to 
determine prognostic role of RBC parameters. 
 
 
 
 

MATERIALS AND METHODS 
Seventy five diagnosed cases of SLE fulfilling the 
inclusion criteria presenting to Medical in- and out-
patient departments of Shaikh Zayed Medical 
complex Lahore, were included in the study. 
Patients with other diseases like Rheumatoid 
arthritis, systemic sclerosis, dermatomyositis and 
chronic infections like tuberculosis, chronic 
Hepatitis B and C were excluded from the study. 
Written informed consent was taken. Name, age 
and address were recorded in a specially designed 
proforma. Patients were investigated in 
Haematology laboratory, Shaikh Zayed medical 
complex, Lahore for Complete blood count (CBC) 
including Haemoglobin (Hb), RBC count, 
Hematocrit (Hct), Mean Corpuscular Volume 
(MCV), Mean Corpuscular Haemoglobin (MCH) 
and Mean Corpuscular Haemoglobin concentration 
(MCHC) [using Abacus+ hematological 
autoanalyzer]. All collected information was 
entered into SPSS version 17.0 and analyzed 
using its statistical package. RBC parameters were 
expressed as Mean ± SD. 
 

RESULTS 
Seventy five diagnosed cases of SLE presenting to 
medical in- and out-patient departments of Shaikh 
Zayed Medical complex Lahore, were included in 
the study, out of which, 65 (86.7%) were females 
and 10 (13.3%) were males. Female to male ratio 
was 6.5:1. Age ranged from 15 to 65 years. Mean 
age for the case series was 29.49±11.7 years. 
Mean age for females was 29.06±11.88 years and 
for males was 32.30±11.02 years. Most of the 
patients were in the age group of 15-25 years. 
Maximum number of females was in the age group 
15-25 while most of the male patients were in age 
group 26-35 (Table -1). 
 

 
 
 
Table 1: Age and gender distribution in study population (n=75) 
 

Age group (years) Males Females Total Percentage % 
15-25 3 34 37 49.33 
26-35 4 17 21 28.0 
36-45 1 7 8 10.66 
46-55 2 5 7 9.33 
56-65 0 2 2 2.66 
Total 10 65 75 100 
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Table 2: Hb concentration according to age and gender (n=75) 
 

Age groups Gender  Hb conc (g/dl) p value 

Range Mean ± SD 

15-25 Female (n=34) 5.1-11.6 8.22±1.72 0.331 
Male (n=3) 7.7-12.0 9.26±2.37 

26-35 Female (n=17) 4.9-11.6 7.84±1.85 0.542 
Male (n=4) 4.2-11.3 8.58±3.29 

36-45 Female (n=7) 7.6-11.2 9.83±1.27 0.058 
Male (n=1) 13.0 13.0 

46-55 Female (n=5) 5.6-10.6 9.32±2.09 0.353 
Male (n=2) 7.3-8.1 7.70±0.57 

56-65 Female (n=2) 5.8-9.7 7.75±2.76 - 
Male (n=0) - - 

 

12Normal Hb: Males 13.0-17.0 g/dl Females- 12-15.0 g/dl 

 
Table 3: RBC count according to age and gender (n=75) 
 

Age groups Gender  RBC count (x1012/l) p value 

Range Mean ± SD 

15-25 Female (n=34) 1.15-5.52 3.35±0.78 0.748 
Male (n=3) 3.05-3.48 3.20±0.24 

26-35 Female (n=17) 1.33-4.50 3.16±0.85 0.693 
Male (n=4) 1.30-4.89 3.39±1.65 

36-45 Female (n=7) 2.87-4.91 4.27±0.71 0.375 
Male (n=1) 5.00 5.00 

46-55 Female (n=5) 2.00-4.30 3.77±0.99 0.679 
Male (n=2) 3.32-4.97 4.15±1.17 

56-65 Female (n=2) 1.37-4.56 2.96±2.26 -- 
Male (n=0) -- -- 

 

12 Normal range: RBC count : Males 4.5-5.5x1012/l Females 3.8-5.8x1012/l 
 
Table 4: Haematocrit according to age and gender (n=75) 
 

Age groups Gender  Haematocrit (%) p value 

Range Mean ± SD 

15-25 Female (n=34) 12.19-43.27 26.25±6.44 0.648 
Male (n=3) 23.28-26.06 24.51±1.42 

26-35 Female (n=17) 12.70- 43.00 25.43±7.47 0.672 
Male (n=4) 12.50-36.06 27.39±11.17 

36-45 Female (n=7) 21.30-37.19 32.00±5.42 0.216 
Male (n=1) 40.00 40.00 

46-55 Female (n=5) 15.00-36.04 29.95±8.60 0.512 
Male (n=2) 25.40-25.41 25.41±0.01 

56-65 Female (n=2) 13.36-33.56 23.46±14.28 -- 
Male (n=0) -- -- 

 

12Normal range Haematocrit: Males- 40-50% Females- 36-46% 
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Table 5: MCV according to age and gender (n=75) 
 

Age groups Gender MCV (fl) p value 

Range Mean ± SD 

15-25 Female (n=34) 56-115 80.06±11.56 0.689 
Male (n=3) 76-79 77.33±1.52 

26-35 Female (n=17) 68-96 78.74±8.12 0.642 
Male (n=4) 73-81 76.75±3.30 

36-45 Female (n=7) 59-81 73.42±6.90 0.645 
Male (n=1) 77 77.00 

46-55 Female (n=5) 74-88 78.80±5.89 0.193 
Male (n=2) 51-80 65.50±20.51 

56-65 Female (n=2) 74-98 86.00±16.97 -- 
Male (n=0) -- -- 

 

12 Normal range MCV: 83-101 fl 
 
Table 6: MCH according to age and gender (n=75) 
 

Age groups Gender MCH (pg) p value 

Range Mean ± SD 

15-25 Female (n=34) 20.00-44.70 25.80±4.73 0.866 
Male (n=3) 24.60-26.40 25.33±0.94 

26-35 Female (n=17) 19.50-37.00 25.10±3.81 0.600 
Male (n=4) 23.10-30.00 26.20±2.93 

36-45 Female (n=7) 18.00-25.80 22.35±2.53 0.402 
Male (n=1) 24.80 24.80 

46-55 Female (n=5) 24.20-29.00 26.08±2.03 0.087 
Male (n=2) 14.70-24.60 19.65±7.00 

56-65 Female (n=2) 21.30-31.80 26.55±7.42 -- 
Male (n=0)   

 

12 Normal range MCH : 27-32 pg 
 
Table 7: MCHC according to age and gender (n=75) 
 

Age groups Gender  MCHC (g/dl) p value 

Range Mean ± SD 

15-25 Female (n=34) 26.00-42.00 31.66±2.79 0.394 
Male (n=3) 32.90-33.30 33.07±0.21 

26-35 Female (n=17) 28.00-38.80 31.42±2.53 0.382 
Male (n=4) 31.50-35.00 32.62±1.60 

36-45 Female (n=7) 27.40-33.90 30.54±2.53 0.587 
Male (n=1) 32.10 32.10 

46-55 Female (n=5) 29.00-35.90 32.80±2.48 0.188 
Male (n=2) 28.80-30.90 29.85±1.48 

56-65 Female (n=2) 29.00-31.40 30.20±1.69 -- 
Male (n=0)   

 

12 Normal range MCHC 32.5-34.5g/dl 
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 On analysis of the haematological parameters 
anemia was seen in 74 patients. Mean Hb was 
8.45±1.95 g/dl (range 4.2-13.0 g/dl). Mean Hb in 
males was 9.05±2.67 g/dl and in females was 
8.36±1.82g/dl. Mean Hb of the age group 15-25 
years, with maximum number of females, was 
8.218±1.72g/dl while mean Hb for the age group 
having maximum number of males (26-35 yrs) was 
8.575±3.29g/dl. There was no significant difference 
between males and females (Table 2). 
 Mean RBC count was 3.45x1012±0.93/l (range 
1.15-5.52x1012/l). Mean RBC count of the females 
of age group 15-25 years was 3.34x1012±0.77 /l 
while that of males belonging to age group 26-35 
yrs was 3.39x1012±1.64/l with no significant 
difference (Table 3) 
 Mean Hematocrit was 26.92±7.17% (range 
12.19-43.27%). Mean haematocrit of the age 
group 15-25 years, of female patients, was 
26.249±6.43% (range 12.19-43.27%) while mean 
Hct for the age group 26-35 yrs of male patients 
was 27.39±11.17% (range 12.5-36.06%). There 
was no significant difference. (Table 4) 
 On analyzing the RBC indices mean MCV was 
78.5±9.98 fl (range 51-115fl). Mean MCV of 
females of age group 15-25 was 80.06±11.56fl 
(56-115fl) and for males aged 26-35 was 
76.75±3.30fl (range73-81fl). The difference 
between males and females was not significant. 
(Table 5). 
 Mean MCH was 25.19±4.19pg (range 14.7-
44.7 pg), while mean MCHC came out to be 
31.6±2.53g/dl (range 26-42g/dl) . The mean values 
of these indices for females age 15-25 years were 
25.80±4.73pg (range 20-44.7pg) and 31.66 
±2.79g/dl (range 26-42g/dl) respectively. The 
mean values of these indices for males age 26-35 
years were 26.2±2.92 pg (range 23.10-30.00pg) 
and 32.62±1.60g/dl (range 31.5-35.0g/dl) 
respectively with no significant difference. (Table-
6, 7). 
 
 

DISCUSSION 
Anaemia is a common clinical finding in patients 
with SLE. It is present in 1/2 to 2/3 patients and 
may be multifactorial13. It may be due to disease, 
hematopoietic failure, drugs, hypersplenism, 
marrow suppression or due to accompanying 
factors. 14,15,16 The various types of anaemia seen 
in SLE are iron deficiency , anemia of chronic 
disease or autoimmune hemolytic anemia .17  

 The aim of present study was to determine the 
frequency of RBC parameters in patients of SLE.  
 In the present study, the mean age of the 
patients was 29.49±11.75 years. Majority of our 
patients were in the 3rd decade. Shaikh MA et al, in 
their study group, found the mean age to be equal 
to 28±6.22 years.18 Similarly in Khan AA et al study 
the mean age of patients was 29.92 years.17 The 
mean age of patients in the current study is 
comparable with these studies. In a study by Chen 
JL mean age of patients was 33.4 years,19 while a 
study conducted by Al Saleh J et al the mean age 
came out to be 35.5 years,20 which was not close 
to mean age of our study.  
 SLE is more common in females. This fact is 
well established in present study also. There were 
65(86.7%) females and 10 (13.3%) males. Male to 
female ratio was 6.5:1. In a study by Chen JL there 
were 207 (86.7%) females and 29 (13.3%) males. 
19 Beyan E et al reported a series of 115 cases 
where 20 (17.4%) were males and 85 (73.9%) 
were females.21 Shaikh MA et al reported a case 
series of 27 females (90%) and 3 (10%) males.18 
Khan AA et al reported a study of 47 (94%) 
females and 3 (6%) males. 17 In a study by Al 
Saleh J et al the male to female ratio came out to 
be 20.5:1. 20  

 According to WHO criteria a person is said to 
be suffering from anemia when Hb concentration is 
below 13 g/dl for males and 12 g/dl for females. 
Keeping these values as standard, frequency of 
anemia came out to be 98.67% with mean Hb of 
8.45 ± 1.94 g/dl in present study. Shaikh MA et al 
in their study from Hyderabad, Pakistan found 
93.33% of their SLE patients to be anemic.18 In a 
study by Khan AA et al in 2006 from Islamabad, 
Pakistan the frequency of anemia was 79.37%.17 
From China Chen JL et al in 2007 and Xiongyan L 
et al in 2010 reported the frequency to be 52.1% 
and 37.2% respectively. 19, 22 Voulgarelis M et al in 
a study from Greece in 2000 came up with a figure 
of 38%. 22 

 In our study mean RBC count was 
3.45x1012±0.93/l and mean Hematocrit was 
26.92±7.17%. On analyzing the RBC indices mean 
MCV was 78.5±9.98 fl , mean MCH was 25.19±4. 
19pg while mean MCHC came out to be 
31.6±2.53g/dl. No comparative studies showing 
analysis of RBC indices on medline and medscape 
could be found which addressed these findings. 
Therefore, more studies are needed to explore 
more extensively determine the prognostic role of 
RBC indices in patients with SLE. 
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CONCLUSION 
Based on above findings it is concluded that in 
SLE patients values of Hb concentration and Hct 
may be markedly deranged, MCH moderately 
affected while RBC count, MCV and MCHC values 
can be normal to mildly deranged. Therefore RBC 
parameters may be employed not only for the 
diagnosis but also to find out the prognosis of the 
disease. 
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