
INTRODUCTION
Influenza spread worldwide and 70 countries 

1, 2
documented 30,000 H1N1 positive cases in 2009.  
Globally, H1N1 patients reported deaths reached up 

3,4 
to 575,400 in 2009. Incidence of influenza A was 
74% in USA 2011 season while influenza B 
frequency was 0.1-44.6% in the USA & Canada; 
6.4-62% in Taiwan but was lower in Europe, Korea, 
South Asia, South America & New Zealand (0-

3 
16.4%).  Saudi Arabian studies showed incidence 

5 6 of influenza A 6%,  and 19.6% and influenza B data 
is very limited.
Influenza is clinically characterized by nonspecific 
symptoms (such as fever, cough, upper respiratory 
symptoms, malaise, and headache) and signs that 

1 
are common to other infections. It affect all age 
groups but highest incidence seen in young 

2 
population. It is usually a self-limiting disease but 
can be complicated and life-threatening among 
patients who are vulnerable due to coexisting 

3
chronic diseases and immune-compromised status.  
Recent reports document some clinical differences 

4
in influenza cases.  Clinical presentation differs 
depending on the type of virus that caused the 

7,8 illness.  
During influenza epidemics, influenza-like illness 
(ILI) should be differentiated from other respiratory 

3
viruses.  So the diagnosis of influenza is always 
confirmed by clinical decision and RT-PCR of 

9 
influenza viruses. The WHO used ('old') and new 
revised (January 2014) case definition of 

10,11
influenza.  When considering future pandemic 
planning, the rapidly performed diagnostic tests 

12 
with good sensitivity are always considered.
Influenza B posed less of a disease burden than 
influenza A and there is ability of influenza A to 

13 cause severe pandemics.
Significant number of H1N1 infected patients had 
involvement of liver, which increases mortality in 

14-16
such patients.  Systemic viral infections have 

Objective: To observe the frequency and 
association of hematological and serological 
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descriptive study was done in Makkah, Saudi 
Arabia for a 26 months period. We included all 
admitted confirmed H1N1 patients of both 
genders using simple random technique. H1N1 
was confirmed by a qualitative RT-PCR test 
through a nasopharyngeal swab. The complete 
data of patients were extracted from electronic 
medical records. Blood complete and serological 
tests detail was documented. Data were analyzed 
by SPSS version 23. Independent samples t test 
was applied to see the association of independent 
variables with influenza A and influenza B patients. 
Results: Out of 170 patients, 107(62.9%) were 
influenza A and 63(37.0%) were influenza B. 
Anemia was observed almost same (31.8% vs 

31.7%) in inf luenza A and B (p=0.994). 
Leukopenia was seen 43.9% (n=47) and 25.4% 
(n=16) in influenza A and B patients, respectively 
(p=0.891). Thrombocytopenia was documented in 
20.6% (n=22) influenza A while 4.8% (n=3) in 
influenza B (p<0.001). Deranged liver function 
tests showed non-significant association 
(p=0.621) between influenza A and B patients. 
Abnormal renal function tests showed significant 
association between influenza A and Influenza B. 
Conclusion: Anemia, Leukopenia, and abnormal 
liver function test frequencies were almost same in 
influenza A and B patients with non-significant 
association. Thrombocytopenia and abnormal 
renal function tests showed significant association 
between influenza A and B patients. (Rawal Med J 
202;46:270-273).  
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impact on hematological markers and renal 
involvement. Saudi Arabia is a hot zone for 
outbreaks of infectious diseases like influenza 
especially Makkah region. Saudi Ministry of Health 

17 reported 15850 confirmed cases of H1N1 in 2009.
Determining the hematological and serological 
markers abnormalities in influenza infection and to 
see its association between its strains (Type A & B) 
is important for epidemiological decision-making 
such as control and surveillance strategies and for 
clinicians to understand better the clinical 

18  evaluation.

METHODOLOGY
This single-centered retrospective descriptive study 
was done in Makkah, Saudi Arabia from May 2016 
to June 2018. Inclusion criteria were either gender 
with all ages and confirmed H1N1 case by 
qualitative RT-PCR test by nasopharyngeal swab. 
While exclusion criteria was patients with active 
m a l i g n a n c y ,  o r g a n  t r a n s p l a n t  w i t h 
immunosuppressive therapy, hemo-globinopathies, 
advanced liver and renal failure patients.
We included all admitted confirmed patients by 
simple random technique. The complete data of 
patients were extracted from electronic medical 
records. Blood complete and serological tests in 
detail were documented. Anemia was defined as a 
hemoglobin level <12.5 gm/dl and leukopenia was 
defined as a total leukocyte count of less than 

34 x 1 0 / c u b i c  m i l l i m e t e r  ( c u  m m ) . 
Thrombocytopenia was defined as a platelet count 
of less than 150,000/cu mm. Liver function test 
(LFT) and renal function test (RFT) values more 
than upper normal limits were considered abnormal. 
Patients were divided into two groups (influenza A 

& Influenza B patients). 
Statistical Analysis: All data analysis was 
performed using SPSS version 23. Independent 
samples t-test was applied to see the association of 
independent variables (anemia, leukopenia, 
thrombocytopenia, RFTS, LFTS) between 
influenza A and influenza B group of patients.  
p<0.05 was considered significant.

RESULTS
Out of 170 patients, 107(62.9%) were influenza A 
and 63(37.0%) were influenza B. Most patients 
belonged to old age group (58.2%) followed by 
adult group (32.9%) (Table 1). Anemia was 
observed almost same (31.8% vs 31.7%) in 
influenza A and B patients with non- significant 
association (p .994). Leukopenia was seen 43.9% 
(n=47) and 25.4% (n=16) in influenza A and B 
patients respectively with non-significant 
association (p .891).  Thrombocytopenia was 
documented 20.6% (n=22) in influenza A and 4.8% 
(n=3) in influenza B with significant association (p 
< .001) between influenza strains (Table 2).

Table 1. Demographic data of patients (n=170).
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Deranged liver function tests difference was non-
significant (p=0.621). Renal function tests were 
found deranged in with significant association 
(p=0.005) (Table 3). All deaths were due to 
respiratory arrest and documented as 0.93% (n=1) in 
influenza A and 3.1% (n=2) in influenza B patients. 

DISCUSSION
In this study, anemia was documented in 31.7% 

  19
while 9.1% in Wang et al study.  This higher 
frequency of anemia in our study can be because of 
higher frequency of comorbidities (37.0%) than 
comparative study. Anemia frequency documented 
30.8% in Saudi Arabia by Agha et al, which is 

10
almost same as seen in our study.  Our study found 
that Leukopenia was observed 37.0% (n=63) while 

 
it was observed 43.3% in Wang et al study,9.4% in 
Agha et  al  s tudy,  and 25.8% in Turkish 

19,10,20 
population.
Leukopenia tendency was lower in influenza B, 
which is considered as mild illness as compared to 

13 influenza A. Thrombocytopenia was observed 
20.6% in influenza A and 4.8% in influenza B 
patients and its trend was almost similar as 

12,15,21
compared to earlier studies.  Wang et al showed 

193.4% thrombocytopenia.  
Previous studies did not differentiate influenza 

12,15,19 cases into subtypes.  Influenza subtypes and 
studied population age and disease severity can 
influence on platelets trends. Almost same trend was 

  
seen in Polakos et al study (23.3%), but decreased 
incidence seen in Agha et al (16.8%) and Wang et al 

15,10,19Study (5.3%).  
Renal involvement in our study was observed 
25.2% (n=27) and 36.5% (n=23) in influenza A and 
B patients, respectively. Data from Chile showed 
25%, 66.7% from Canada, and 63.6% from 

A rg e n t i n a  s t u d i e s  h a d  a b n o r m a l  r e n a l 
18,22,23

functions.  Altayep et al. did a study in Saudi 
Arabia documented renal involvement in 7.4% of 

24
patients.  Two studies from Argentina and Canada 
analyzed renal involvement in critically ill patients 
s h o w e d  r e s u l t s  o f  6 6 . 7 %  a n d  6 3 . 6 % , 

19,21 respectively.
The fatality rate of influenza was 1.7% (n=3) during 
this period, which was almost same seen in Saudi 

21
Arabia, United States, and the United Kingdom.  It 
was a single center experience, all patients were 
Saudi residents and vaccination status of patients 
was not evaluated. 

CONCLUSION
Thrombocytopenia and abnormal renal functions 
showed strong association between influenza A and 
influenza B patients. 

REFERENCES
1. Rewar S, Mirdha D, Rewar P. Treatment and prevention 

of pandemic H1N1 influenza. Ann Glob Health 
2015;81:645-53.  

2. Fineberg HV. Pandemic preparedness and response-
lessons from the H1N1 influenza of 2009. N Engl J Med 
2014;370:1335-42.

3. Glezen W, Schmier JK, Kuehn CM, Ryan KJ, Oxford J. 
The burden of influenza B: a structured literature review. 

272 Rawal Medical Journal: Vol. 46. No. 2, April-June 2021

Impact of influenza on hematological and serological markers

Author Contributions: 
Conception and Design: Imran Nazir, Muhammad Ajmal Farid 
Collection and Assembly of data: Jamal Al Ghamdi         
Analysis and interpretation of data: Jamal Al Ghamdi 
Drafting of the article: Amna Al Kalkami, Rizwan Rasul
Critical revision of the article for important intellectual content: 
Amna Al Kalkami, Rizwan Rasul
Statistical Expertise: Jamal Al Ghamdi
Final approval and guarantor of the article: Khalid Khalil
Corresponding author email: Imran Nazir: 
imrannazir40@gmail.com 
Conflict of Interest: None declared 
Rec. Date: May 21, 2020 Revision Rec. Date: Dec 16, 2020 Accept 
Date: May 20, 2021



Am J Public Health 2013;103:43-51.
4. Herzallah HK, Bubshait SA, Antony AK, Al-Otaibi ST. 

Incidence of influenza A H1N1 2009 infection in Eastern 
Saudi Arabian hospitals. Saudi Med J 2011;32:598-602. 

5. Bin Saeed AA. Characteristics of pandemic influenza A 
(H1N1) infection in patients presenting to a university 
hospital in Riyadh, Saudi Arabia. Ann Saudi Med 2010; 
30:59-62. 

6. Almaghrabi R, Aidaroos YA, Alsoghier M, Alodyani N, 
Alnahdi FA, Hasawi WH, et al. Sustained Emergence of 
Influenza A H1N1 and Epidemiologic Aspects of H1N1 
in Saudi Arabia. Int J Ped Neo Heal 2017:4,96-101.

7. Daley AJ, Nallusamy R, Isaacs D. Comparison of 
influenza A and influenza B virus infection in 
hospitalized children. J Paediatr Child Health 
2000;36:332-5. 

8. Purakayastha DR, Gupta V, Broor S, Sullender W, 
Fowler K, Widdowson MA. Clinical differences 
between influenza A (H1N1) pdm 09 & influenza B 
infections identified through active community 
surveillance I  n north India. Indian J Med Res 
2013;138:962-8. 

9. Bin Saeed AA, Siddiqui AR, Mandil AM, Torchyan AA, 
Tayel SA, Shaikh SA et al. The role of rapid testing and 
clinical decision in the diagnosis of human influenza A 
H1N1 infection. Saudi Med J 2014;35:277-284.

10. Agha A,  Alrawi A, Munayco CV, Al Ayed MS, Al-
Hakami M, Korairi H, et al. Characteristics of Patients 
Hospitalized with 2009 H1N1 Influenza in a Tertiary 
Care Hospital in Southern Saudi Arabia. Mediterr J 
Hematol Infect Dis 2012;4:e2012002.

11. Herzallah HK, Bubshait SA, Antony AK, Al-Otaibi ST. 
Incidence of influenza A H1N1 2009 infection in Eastern 
Saudi Arabian hospitals. Saudi Med J 2011;32:598-602. 

12. Affifi RM, Omar SR, El Raggal AA. A novel influenza A 
(H1N1) outbreak experience among residents of a long 
term-care facility in Saudi Arabia during 2010 seasonal 
flu circulation. Infect Dis Rep 2012;4:23-7.

13. Glezen WP. Influenza viruses. In: Feigin RD, Cherry J, 
Demmler-Harrison GJ, Kaplan SL, editors., eds. Feigin 
and Cherry's Textbook of Pediatric Infectious Diseases. 
5th ed Philadel- phia, PA: W.B. Saunders; 2009:2395-

2413 
14. Adams DH, Hubscher SG. Systemic viral infections and 

col lateral  damage in the l iver.  Am J Pathol 
2006;168:1057-1059. 

15. Polakos NK, Cornejo JC, Murray DA. Kupffer 
cell‐dependent hepatitis occurs during influenza 

infection. Am J Pathol 2006;168:1169-1178. 
16. Carrillo‐Esper R, Pérez‐Bustos E, Ornelas‐Arroyo S, 

Albores‐Saavedra J, Uribe M. Liver involvement in 

severe human influenza a H1N1. Ann Hepatol 
2010;9:107-111. 

17. Ajlan AM, Quiney B, Nicolaou S, Müller NL. Swine-
origin influenza A (H1N1) viral infection: radiographic 
and CT findings. AJR 2009;193:1494-99. 

18. Ugarte S, Arancibia F, Soto R: Influenza A pandemics: 
Clinical and organizational aspects: The experience in 
Chile. Crit Care Med 2010;38:133-37.

19. Wang N, Liu X,  Zhang Y,  Xie Y, Zhao W. Hematologic 
Markers of Influenza A H1N1 for Early Laboratory 
Diagnosis and Treatment Assessment. Lab Med 
2011;42:607-11. 

20. Unal S, G◌kçe M, Aytaç-Elmas S. Hematological ِ
consequences of pandemic influenza H1N1 infection: a 
single center experience. Turk J Pediatr 2010;52:570-5.  

21. Seretis C, Lagoudianakis E, Salemis N, Pappas A, 
Gemenetzis G, Seretis F, Gourgiotis S. Liver 
Biochemistry During the Course of Influenza A/H1N1 
Infection. Gastroenterol Res 2013;6:103-105. 

22. Sood MM, Rigatto C, Zarychansky R, Komenda P, Sood 
AR, Bueti J, et al. Acute kidney injury in critically ill 
patients infected with 2009 pandemic influenza A 
(H1N1): Report from a Canadian province. Am Clin J 
Am Soc Nephrol 2010;5: 1916-21. 

23. Abdulkader RC, Ho YL, de Sousa Santos S, Caires R, 
Arantes MF, Andrade L. Characteristics of acute kidney 
injury in patients infected with the 2009 influenza A 
(H1N1) virus. Clin J Am Soc Nephrol 2010;5:1916-21

24. Altayep KM,  Ahmed HG, Tallaa AT, Alzayed AS, 
Alshammari AJ, Talla ATA. Epidemiology and Clinical 
Complication Patterns of Influenza A (H1N1 Virus) in 
Northern Saudi Arabia. Infect Dis Rep 2017;9:6930-4. 

273 Rawal Medical Journal: Vol. 46. No. 2, April-June 2021

Impact of influenza on hematological and serological markers


