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Abstract 
Hemostasis is a dynamic process in which the platelet and the blood vessels play a key role. Platelets also mediate leukocyte 
movement from the blood stream through the vessel wall to tissues and are capable of forming reactive oxygen species and the 
oxidative stress that accompanies inflammation can also activate platelets. Platelets ability to influence other cells indicates 
that they can also play many principle roles in the pathophysiology of diseases. Platelet indices, are a group of derived platelet 
parameters, obtained as a part of the automatic complete blood count. Emerging evidence suggests that Platelet indices may 
have diagnostic and prognostic value in certain diseases. Hence, simultaneous measurement of platelet indices (MPV, PDW, 
P-LCR) will provide a valid instrument for measuring disease. 
The present study was done in Department of General Medicine, Patna Medical College and Hospital from Oct 2016 to Feb 
2017. This study was aimed to investigate the relation between sepsis and platelets and its indices (MPV, PDW, P-LCR). Total 
50 patients were included, out of that 25 cases of Sepsis were enrolled in study group and 25 cases of the normal patients were 
enrolled as control cases. 
Platelet distribution width is an important index in platelet parameters. It along with other platelet indices can give valuable 
information regarding the mechanism of platelet destruction. Increased variation in Platelet Distribution Width indicates 
greater platelet heterogenicity along with destruction and splenic pooling. PDW varies inversely with platelet count. 
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Introduction 
Thrombocytopenia is a condition characterized by 
abnormally low levels of thrombocytes, also known as 
platelets, in the blood. A normal human platelet count 
ranges from 150,000 to 450,000 platelets per microliter of 
blood. These limits are determined by the 2.5th lower and 
upper percentile, so values outside this range do not 
necessarily indicate disease. One common definition of 
thrombocytopenia requiring emergency treatment is a 
platelet count below 50,000 per microliter [1].  
Thrombocytopenia usually has no symptoms and is picked 
up on a routine full blood count (or complete blood count). 
Some individuals with thrombocytopenia may experience 
external bleeding such as nosebleeds, and/or bleeding gums. 
Some women may have heavier or longer periods or 
breakthrough bleeding. Bruising, particularly purpura in the 
forearms and petechiae in the feet, legs, and mucous 
membranes, may be caused by spontaneous bleeding under 
the skin. 
Eliciting a full medical history is vital to ensure the low 
platelet count is not secondary to another disorder. It is also 
important to ensure that the other blood cell types, such as 
red blood cells and white blood cells, are not also 
suppressed. Painless, round and pinpoint (1 to 3 mm in 
diameter) petechiae usually appear and fade, and sometimes 
group to form ecchymoses. Larger than petechiae, 
ecchymoses are purple, blue or yellow-green areas of skin 
that vary in size and shape. They can occur anywhere on the 

body [2].  
A person with this disease may also complain of malaise, 
fatigue and general weakness (with or without 
accompanying blood loss). Acquired thrombocytopenia may 
be associated with the use of certain drugs. Inspection 
typically reveals evidence of bleeding (petechiae or 
ecchymoses), along with slow, continuous bleeding from 
any injuries or wounds. Adults may have large, blood-filled 
bullae in the mouth. If the person's platelet count is between 
30,000 and 50,000/mm3, bruising with minor trauma may 
be expected; if it is between 15,000 and 30,000/mm3, 
spontaneous bruising will be seen (mostly on the arms and 
legs) [3].  
Thrombocytopenia affects a few percent of newborns, and 
its prevalence in neonatal intensive care units (NICU) is 
high. Normally, it is mild and resolves without 
consequences. Most cases affect preterm birth infants and 
result from placental insufficiency and/or fetal hypoxia. 
Other causes, such as alloimmunity, genetics, 
autoimmunity, and infection, are less frequent [4].  
In the case of infection, PCR tests may be useful for rapid 
pathogen identification and detection of antibiotic resistance 
genes. Possible pathogens include viruses (e.g. 
Cytomegalovirus (CMV), rubella virus, HIV), bacteria (e.g. 
Staphylococcus sp., Enterococcus sp., Streptococcus 
agalactiae, Listeria monocytogenes, Escherichia coli, 
Haemophilus influenzae, Klebsiella pneumoniae, 
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 Pseudomonas aeruginosa, Yersinia enterocolitica), fungi 
(e.g. Candida sp.), and Toxoplasma gondii. The severity of 
thrombocytopenia may be correlated with pathogen type; 
some research indicates that the most severe cases are 
related to fungal or gram-negative bacterial infection. The 
pathogen may be transmitted during or before birth, by 
breast feeding, or during transfusion. Interleukin-11 is being 
investigated as a drug for managing thrombocytopenia, 
especially in cases of sepsis or necrotizing enterocolitis 
(NEC) [5].  
Sepsis is a life-threatening condition that arises when the 
body's response to infection causes injury to its own tissues 
and organs. Common signs and symptoms include fever, 
increased heart rate, increased breathing rate, and confusion. 
There may also be symptoms related to a specific infection, 
such as a cough with pneumonia, or painful urination with a 
kidney infection. In the very young, old, and people with a 
weakened immune system, there may be no symptoms of a 
specific infection and the body temperature may be low or 
normal, rather than high. Severe sepsis is sepsis causing 
poor organ function or insufficient blood flow. Insufficient 
blood flow may be evident by low blood pressure, high 
blood lactate, or low urine output. Septic shock is low blood 
pressure due to sepsis that does not improve after fluid 
replacement [6].  
Sepsis is usually treated with intravenous fluids and 
antibiotics. Typically, antibiotics are given as soon as 
possible. Often, ongoing care is performed in an intensive 
care unit. If fluid replacement is not enough to maintain 
blood pressure, medications that raise blood pressure may 
be used. Mechanical ventilation and dialysis may be needed 
to support the function of the lungs and kidneys, 
respectively. To guide treatment, a central venous catheter 
and an arterial catheter may be placed for access to the 
bloodstream. Other measurements such as cardiac output 
and superior vena cava oxygen saturation may be used. 
People with sepsis need preventive measures for deep vein 
thrombosis, stress ulcers and pressure ulcers, unless other 
conditions prevent such interventions. Some might benefit 
from tight control of blood sugar levels with insulin. The 
use of corticosteroids is controversial, with some reviews 
finding benefit, and others not [8].  
Disease severity partly determines the outcome. The risk of 
death from sepsis is as high as 30%, from severe sepsis as 
high as 50%, and from septic shock as high as 80%. The 
number of cases worldwide is unknown as there is little data 
from the developing world. Estimates suggest sepsis affects 
millions of people a year. In the developed world 
approximately 0.2 to 3 people per 1000 are affected by 
sepsis yearly, resulting in about a million cases per year in 
the United States. Rates of disease have been increasing. 
Sepsis is more common among males than females. The 
medical condition has been described since the time of 
Hippocrates. The terms "septicemia" and "blood poisoning" 
have been used in various ways and are no longer 
recommended [9].  

Bacterial virulence factors, such as glycocalyx and various 
adhesins, allow colonization, immune evasion, and 
establishment of disease in the host. Sepsis caused by gram-
negative bacteria is thought to be largely due to a response 
by the host to the lipid A component of lipopolysaccharide, 
also called endotoxin. Sepsis caused by gram-positive 
bacteria may result from an immunological response to cell 
wall lipoteichoic acid. Bacterial exotoxins that act as 
superantigens also may cause sepsis [36]. Superantigens 
simultaneously bind major histocompatibility complex and 
T-cell receptors in the absence of antigen presentation. This 
forced receptor interaction induces the production of pro-
inflammatory chemical signals (cytokines) by T-cells [10].  
There are a number of microbial factors that may cause the 
typical septic inflammatory cascade. An invading pathogen 
is recognized by its pathogen-associated molecular patterns 
(PAMPs). Examples of PAMPs include lipopolysaccharides 
and flagellin in gram-negative bacteria, muramyl dipeptide 
in the peptidoglycan of the gram-positive bacterial cell wall, 
and CpG bacterial DNA. These PAMPs are recognized by 
the pattern recognition receptors (PRRs) of the innate 
immune system, which may be membrane-bound or 
cytosolic. There are four families of PRRs: the toll-like 
receptors, the C-type lectin receptors, the NOD-like 
receptors, and the RIG-I-like receptors. Invariably, the 
association of a PAMP and a PRR will cause a series of 
intracellular signalling cascades. Consequentially, 
transcription factors such as nuclear factor-kappa B and 
activator protein-1, will up-regulate the expression of pro-
inflammatory and anti-inflammatory cytokines [11].  
Two sets of blood cultures (aerobic and anaerobic) should 
be taken without delaying the initiation of antibiotics. 
Cultures from other sites such as respiratory secretions, 
urine, wounds, cerebrospinal fluid, and catheter insertion 
sites (in-situ more than 48 hours) can be taken if infections 
from these sites are suspected. In severe sepsis and septic 
shock, broad-spectrum antibiotics (usually two, a β-lactam 
antibiotic with broad coverage, or broad-spectrum 
carbapenem combined with fluoroquinolones, macrolides, 
or aminoglycosides) are recommended. The choice of 
antibiotics is important in determining the survival of the 
person. Some recommend they be given within one hour of 
making the diagnosis, stating that for every hour of delay in 
the administration of antibiotics, there is an associated 6% 
rise in mortality. Others did not find a benefit with early 
administration [12].  
Several factors determine the most appropriate choice for 
the initial antibiotic regimen. These factors include local 
patterns of bacterial sensitivity to antibiotics, whether the 
infection is thought to be a hospital or community-acquired 
infection, and which organ systems are thought to be 
infected. Antibiotic regimens should be reassessed daily and 
narrowed if appropriate. Treatment duration is typically 7–
10 days with the type of antibiotic used directed by the 
results of cultures. If the culture result is negative, 
antibiotics should be de-escalated according to person's 
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clinical response or stopped altogether if infection is not 
present to decrease the chances that the person is infected 
with multiple drug resistance organisms. In case of people 
having high risk of being infected with multiple drug 
resistance organisms such as Pseudomonas aeruginosa, 
Acinetobacter baumannii, addition of antibiotic specific to 
gram-negative organism is recommended. For Methicillin-
resistant Staphylococcus aureus (MRSA), vancomycin or 
teicoplanin is recommended. For Legionella infection, 
addition of macrolide or fluoroquinolone is chosen. If fungal 
infection is suspected, an echinocandin, such as caspofungin 
or micafungin, is chosen for people with severe sepsis, 
followed by triazole (fluconazole and itraconazole) for less 
ill people. Prolonged antibiotic prophylaxis is not 
recommended in people who has SIRS without any 
infectious origin such as acute pancreatitis and burns unless 
sepsis is suspected [13].  
Once daily dosing of aminoglycoside is sufficient to achieve 
peak plasma concentration for clinical response without 
kidney toxicity. Meanwhile, for antibiotics with low volume 
distribution (vancomycin, teicoplanin, colistin), loading 
dose is required to achieve adequate therapeutic level to 
fight infections. Frequent infusions of beta-lactam 
antibiotics without exceeding total daily dose would help to 
keep the antibiotics level above minimum inhibitory 
concentration (MIC), thus providing better clinical response. 
Giving beta-lactam antibiotics continuously may be better 
than giving them intermittently [14]. Access to therapeutic 
drug monitoring is important to ensure adequate drug 
therapeutic level while at the same time preventing the drug 
from reaching toxic level. 
 
Methodology 
The present study was done in Department of General 
Medicine, Patna Medical College and Hospital, from Oct 
2016 to Feb 2017. This study was aimed to investigate the 
relation between sepsis and platelets and its indices (MP, 
PDW, P-LCR). Total 50 patients were included, out of that 
25 cases of Sepsis were enrolled in study group and 25 cases 
of the normal patients were enrolled as control cases. 
Venous blood samples were drawn at the time of admission 
before initiation of treatment. Estimation of MPV, PDW and 
P-LCR, were performed in all patients(by Hemogram).All 
blood samples were processed within 30 minutes of blood 
collection using an autoanalyser. Clinical history include 
age, sex, history of precipitating factors (vigorous physical 
exercise, emotional stress or medical or surgical illness), 
past history of diabetes, hypertension, smoking, previous 
episodes of chest pain. 
All the patients were informed consents. The aim and the 
objective of the present study were conveyed to them. 
Approval of the institutional ethical committee was taken 
prior to conduct of this study. 
 
Results & Discussion 
Sepsis and septic shock are one of the leading causes of 

death worldwide. Even though there are several biomarkers 
available to assessing the prognosis of sepsis, it remains still 
difficult. The decrease in platelets (thrombocytopenia) is 
common in severely ill patients, and several studies have 
reported its association with poor prognosis. Considering 
the fundamental role of platelets in haemostasis and as 
markers of disseminated intravascular coagulation, a 
significant drop in platelet count is alarming in the setting of 
septic patients, as it is an independent factor predicting 
death. Hence, we have conducted this study to determine 
thrombocytopenia and its progression in predicting of 
prognosis in sepsis. 
Thrombocytopenia (TCP) can be due to increased peripheral 
destruction, inadequate production or abnormal pooling. 
Clinical methods alone do not always permit a confident 
assessment of mechanism in individual cases. Platelet 
volume parameters are the measurements made on 
peripheral blood platelets and include MPV, PDW and 
PLCR. 
Platelets are small discoid cellular elements which are 
heterogeneous with respect to size,density,age and 
metabolic function. The usual adult human has a platelet 
count between 1.5 - 4.5 lakhs/mm3. Platelet indices or 
platelet volume parameters mainly include mean platelet 
volume(MPV),platelet distribution width(PDW) and platelet 
large cell ratio(PLCR).Automated cell counters have made 
the platelet count and platelet volume indices - MPV,PDW 
and PLCR routinely available in most clinical laboratories 
since the early 1980’s. The MPV indicates average size of 
the platelets and its normal volume is 7.4 -10.4fl. According 
to recent studies, larger platelets are enzymatically and 
metabolically more active and have higher thrombotic 
potential as compared with smaller ones. Hence persons 
with high MPV are said to be at risk for thrombotic events. 

 
Table 1: Basic Details of Groups 

 

Group Cases of Sepsis Control Cases 
Age 38- 69 35 – 71 

Heart rate 105 ± 22 110 ± 31 
Microbiology 25  

Gram negative rods 18 14 
Gram positive cocci 5 8 

Fungi 2 3 
Total 25 25 

Infection acquired 
Community 15 19 

Hospital 10 6 
Total 25 25 

Infectious focus 
Pulmonary 11 15 

Intra-abdominal 7 3 
Urologic 4 3 

CNS 2 2 
others 1 2 
Total 25 25 
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Table 2 
 

Parameters Cases of Sepsis Control Cases 

PDW: Platelet Distribution 
Width 11.62 ± 1.86 12.64 ± 2.93 

MPV: Mean Platelet Volume 10.31 ± 0.84 10.67 ± 1.12 

PLCR: Platelet larger cell ratio 28.14 ± 6.82 26.39 ± 7.89 

 
Vanderlelie et al. 1983 [15] showed that MPV was elevated 
in 13 of the 25 septicemia patients and returned to normal 
values as soon as the disease was under control. In 2 
different new born cohorts with sepsis by Guida eat al 2003 
[16], thrombocytopenia and high MPV appeared to be 
prominent. MPV was not increased in local infection or 
sepsis with negative blood culture. They suggested, an 
elevated MPV indicates that the infection is invasive, 
systemic and uncontrolled and is related to the severity of 
the disease and therefore MPV may be a useful assessment 
tool for prognostic features of septic shock. Chen Hokim et 
al. 2015 [17] revealed a greater increase of MPV in non-
survivors of severe sepsis and or septic shock compared 
with survivors during the first 72hrs after hospitalization 
and found that an increase in MPV from baseline is an 
independent risk factor of mortality 
Yanxia Gao et al. 2014 [18] observed that MPV,P-LCR and 
PDW were increasing. In an another study Pattrapom T et 
al. 2016 [19], a retrospective study, the rise in MPV and to a 
lesser extent an increase in P-LCR and PDW, was indicative 
of a worse prognosis in patients with septic shock. A 
statistical difference in MPV was seen between the non 
survivors and the survivors of the septic shock. 
The MPV is an average size of platelets. Elevated MPV may 
indicate endothelial damages as well as platelet activation 
and is an easily accessible haematological parameter [6] In 
the clinical study of Nelson and Kehl, it was uncovered that 
the thrombocyte consumption and MPV values escalated in 
acute infections [20]. Becchi et al. showed in their study that 
the MPV could be used as an indicator of platelet behavior 
and malfunction in indirect platelet production and 
activation during sepsis response. The MPV escalation was 
found crucial for predicting prognosis in early stage sepsis. 
Moreover, the MPV values at the moment of application 
were higher in the deceased patients in comparison to the 
survivors [21]. In the study of Daniel conducted on 191 
patients with sepsis, the increase in the MPV values was 
found significant in terms of prognosis and mortality [22].  
The PDW is a marker indicating the changes indirectly 
measurable platelet size and the platelet activation [23]. 
Zhang et al. have reported that the MPV and PDW values 
were valuable for predicting mortality in patients 
hospitalized in intensive care units [24]. Gao et al. have 
reported that the platelet count decreased and the PDW 
amounts increased in patients with sepsis, due to this lead to 
increased mortality rate [25]. In the study of Njoroge et al. 
conducted on 125 cases for the use of haematological 

parameters for sepsis follow-ups and uncovered that the 
MPV and PDW escalation was a messenger for mortality 
[26].  
The P-LCR is designated by proportioning the platelet 
number and larger cell (lymphocyte) number. An escalated 
platelet number indicates excessive platelet activity caused 
by destructive pro-inflammatory and pro-thrombotic 
responses. On the contrary, lymphocytes contribute less for 
repressing this aggravated inflammatory process and 
controlling this process [27]. Therefore, for inflammatory and 
pro-thrombotic cases, the P-LCR is found high as a ratio of 
these two haematological indices, and it is more simple, 
convenient and superior in comparison to the thrombocyte 
or lymphocyte numbers that are used alone [28]. The P-LCR 
integrates the platelet and haematological indices as a novel 
indicator of inflammation in various pathological conditions 
and emerges as a simple and applicable prognosis marker 
[27-28]. Recent studies reported that the P-LCR was a better 
indicator for inflammation in comparison to the WBC 
number [29-30]. Balta and Ozturk have reported that the P-
LCR could be used in cardiovascular cases as an 
inflammatory marker in the clinic [31].  
 
Conclusion 
Platelet distribution width is an important index in platelet 
parameters. It along with other platelet indices can give 
valuable information regarding the mechanism of platelet 
destruction. Increased variation in Platelet Distribution 
Width indicates greater platelet heterogenicity along with 
destruction and splenic pooling PDW varies inversely with 
platelet count. 
 
References 
1. What Is Thrombocytopenia? - NHLBI, NIH. 

www.nhlbi.nih.gov. Retrieved 2015-05-01.  
2. Bhatia MPS. BE. Project on Platelet Count Using 

Image Processing Techniques (PDF). BTP_Report. 
Retrieved 30 November 2014. 

3. Rosdahl Caroline Bunker, Kowalski Mary T. Textbook 
of Basic Nursing. Lippincott Williams & Wilkins, 
2008. ISBN 9780781765213. Retrieved 2015-05-01. 

4. Gresele, Paolo, Fuster, Valentin, Lopez Jose A. Page, 
Clive P. Vermylen Jos. Platelets in Hematologic and 
Cardiovascular Disorders: A Clinical Handbook. 
Cambridge University Press, 2007. 
ISBN 9781139468763. Retrieved 2015-04-30. 

5. Roberts I, Murray NA. Neonatal thrombocytopenia 
causes and management. Archives of Disease in 
Childhood: Fetal and Neonatal Edition. 2003; 
88(5):F359-64. doi:10.1136/fn.88.5.F359. ISSN 1468-
2052. PMC 1721612. PMID 12937037. 

6. Dellinger RP, Levy MM, Rhodes A, Annane D, 
Gerlach H, Opal SM, et al. 2013. Surviving sepsis 
campaign: international guidelines for management of 
severe sepsis and septic shock 2012. (PDF). Critical 
Care Medicine. 2013; 41(2):580-



International Journal of Medical and Health Research 

159 

637. doi:10.1097/CCM.0b013e31827e83af. PMID 2335
3941. Archived from the original (PDF) on 2 February 
2015. 

7. Jui Jonathan, et al. (American College of Emergency 
Physicians). Ch. 146: Septic Shock. In Tintinalli Judith 
E; Stapczynski, J. Stephan; Ma, O. John; Cline, David 
M.; Cydulka, Rita K.; Meckler, Garth D. 
(eds.). Tintinalli's Emergency Medicine: A 
Comprehensive Study Guide (7th ed.). New 
York: McGraw-Hill. pp. 1003–14. Archived from the 
original on 15 January 2014. Retrieved 11 
December 2012 – via Access Medicine. 

8. Long B, Koyfman A. Controversies in Corticosteroid 
use for Sepsis. The Journal of Emergency 
Medicine. 2017; 53(5):653-661. 
doi:10.1016/j.jemermed.2017.05.024. PMID 2891612. 

9. Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM, 
Knaus WA, et al. Definitions for sepsis and organ 
failure and guidelines for the use of innovative 
therapies in sepsis. The ACCP/SCCM Consensus 
Conference Committee. American College of Chest 
Physicians/Society of Critical Care Medicine. Chest. 
1992; 101(6):1644-55. 

10. Ely EW, Goyette RE. Ch. 46: Sepsis with Acute Organ 
Dysfunction. In Hall JB, Schmidt GA, Wood LD 
(eds.). Principles of Critical Care (3rd ed.). New 
York: McGraw-Hill Medical. ISBN 978-
0071416405. Archived from the original on 5 
December 2014 – via AccessMedicine, 2005. 

11. Antonopoulou A, Giamarellos-Bourboulis EJ. 
"Immunomodulation in sepsis: state of the art and 
future perspective. Immunotherapy. 2011; 3(1):117-
28. doi:10.2217/imt.10.82. PMID 21174562. 

12. Sterling SA, Miller WR, Pryor J, Puskarich MA, Jones 
AE. The Impact of Timing of Antibiotics on Outcomes 
in Severe Sepsis and Septic Shock: A Systematic 
Review and Meta-Analysis. Critical Care Medicine. 
2015; 43 (9):1907-
15. doi:10.1097/CCM.0000000000001142. PMC 45973
14. PMID 26121073. 

13. Rhodes A, Evans LE, Alhazzani W, Levy MM, 
Antonelli M, Ferrer R, et al. Surviving Sepsis 
Campaign: International Guidelines for Management of 
Sepsis and Septic Shock: 2016 (PDF). Intensive Care 
Medicine. 2017; 43(3):304-377. doi:10.1007/s00134-
017-4683-6. PMID 28101605.open access 

14. Roberts JA, Abdul-Aziz MH, Davis JS, Dulhunty JM, 
Cotta MO, Myburgh J, et al. Continuous versus 
Intermittent β-Lactam Infusion in Severe Sepsis. A 
Meta-analysis of Individual Patient Data from 
Randomized Trials. American Journal of Respiratory 
and Critical Care Medicine. 2016; 194(6):681-
91. doi:10.1164/rccm.201601-
0024oc. PMID 26974879. 

15. Vanderlelie J, Vondem Borne AK. Increased MPV in 
septicaemia. J ClinPathol. 1983; 36:693-696.  

16. Guida JD, Kunig Am, Leef KH, Mckenzie SE, Paul 
DA. Platelet count and sepsis in very low birth weight 
neonates; is there an organism -specific response? 
Pediatrics 1116. 2003; 1:1411-5. 

17. Chan Ho kin, Seung Jun kim, Hyung Jung Oh et al. An 
increase in MPV from baseline is associated with 
morbidity in patients with severe sepsis or septic shock. 
PLoS One. 2015; 10(3):eo119437. 

18. Yanxia Gao, Yi Li, Li Li. The impact of various platelet 
indices as prognostic markers of septic shock. PLoS 
one. 2014; 918:e 103761. 

19. Pattrapom T, Aritaya P, Atikun Limuskan, Chaicharn P. 
The role of mean platelet volume as a predictor of 
mortality in critically ill patients: A systematic review 
and meta-analysis. Critical care Research and Practices, 
2016, 4370834 

20. Nelson RB 3rd, Kehl D. Electronically determined 
platelet indices in thrombocytopenic patients. Cancer. 
1981; 48:954-6.   

21. Becchi C, Al Malyan M, Fabbri LP, Marsili M, Boddi 
V, Boncinelli S, et al. Mean platelet volume trend in 
sepsis: Is it a useful parameter? Minerva Anestesiol. 
2006; 72:749-56.  

22. Patrick CH, Lazarchick J. The effect of bacteremia on 
automated platelet measurements in neonates. Am J 
Clin Pathol. 1990; 93:391-4.   

23. Daniel M. Keller Platelet Size Predicts Mortality in 
Patients With Sepsis. Available from. 
http://www.medscape.com/viewarticle/767116. [Last 
accessed on 2012 Jun 15].  

24. Herve P, Humbert M, Sitbon O, Parent F, Nunes H, 
Legal C, et al. Pathobiology of pulmonary 
hypertension. The role of platelets and thrombosis. Clin 
Chest Med. 2001; 22:451-8.  

25. Gao Y, Li Y, Yu X, Guo S, Ji X, Sun T, et al. The 
impact of various platelet indices as prognostic markers 
of septic shock. PLoS One. 2014; 9:e103761. 

26. Njoroge SW, Thompson M, Colon-Franco SM, Litt S, 
Anderson DA, Rice TW et al. Clinical Utility of 
Hematological Parameters to Predict Sepsis Prior to 
Clinical Presentation in Medical Intensive Care Unit 
Patients. Clinical Chemistry. 2014; 60;83. 

27. Balta S, Demırkol S, Kucuk U. The platelet lymphocyte 
ratio may be useful inflammatory indicator in clinical 
practice. Hemodial Int. 2013; 17:668-9.  

28. Ozcan Cetin EH, Cetin MS, Canpolat U, Akdi A, Aras 
D, Temizhan A, et al. Platelet-to-lymphocyte ratio as a 
novel marker of in-hospital and long-term adverse 
outcomes among patients with acute pulmonary 
embolism: A single center large-scale study. Thromb 
Res. 2017; 150:33-40.  



International Journal of Medical and Health Research 

160 

29. Fox EA, Kahn SR. The relationship between 
inflammation and venous thrombosis. A systematic 
review of clinical studies. Thromb Haemost. 2005; 
94:362-5.  

30. Temiz A, Gazi E, Güngör Ö, Barutçu A, Altun B, 
Bekler A, et al. Platelet/lymphocyte ratio and risk of in-
hospital mortality in patients with ST-elevated 
myocardial infarction. Med Sci Monit. 2014; 20:660-5.  

31. Balta S, Ozturk C. The platelet-lymphocyte ratio: A 
simple, inexpensive and rapid prognostic marker for 
cardiovascular events. Platelets. 2015; 26:680-1. 


