
Abstract. – OBJECTIVE: The purpose of this
study was to evaluate the uric acid (UA) and C-
reactive protein (CRP) levels in patients with im-
mune thrombocytopenic purpura (ITP). 

PATIENTS AND METHODS: Forty patients
with newly diagnosed ITP and 40 healthy indi-
viduals were enrolled in the study. The patients
were divided into two groups; group 1 (n = 40)
consisted of patients with ITP, and group 2 (n =
40) consisted of healthy subjects. UA and CRP
levels were measured in the blood samples from
them.

RESULTS: There were no statistical differ-
ences in gender, age and body mass index be-
tween two groups (p > 0.05 for all). Compared to
group 2, group 1 had significantly higher UA lev-
els (p = 0.002), whereas CRP levels were not sig-
nificantly different (p > 0.05). In ITP patients,
serum UA and CRP levels significantly correlat-
ed with low platelet count (r = –0.362, p = 0.022; r
= –0.383, p = 0.015, respectively); and UA levels
significantly correlated with CRP levels (r =
0.436, p = 0.005). 

CONCLUSIONS: The present study showed
that UA levels increased in patients with ITP and
negatively correlated with platelet counts. UA
levels might be a mediator of inflammation via
enhanced production of inflammatory cytokines;
they might also be a potential mediator of low
platelet count, and could play a pathophysiolog-
ical role in the development of ITP.
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Introduction

Immune thrombocytopenic purpura (ITP) is an
autoimmune disease characterized by the pres-
ence of autoantibodies against thrombocyte
membrane proteins. The rapid removal of anti-
body-coated thrombocytes from the circulation
by phagocytes in the reticuloendothelial system,
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especially in the spleen, plays a primary role in
the pathogenesis of ITP. Although the etiology of
ITP is not definitely known, genetic and environ-
mental factors are considered to have a role in its
development. It is well established that platelets
are actively involved in inflammation and im-
mune-mediated disorders1-5.

Uric acid (UA), a product of purine catabolism,
was identified in dying cells and enhanced den-
dritic cell maturation and the CD8-T-cell re-
sponse. It is a potent mediator of inflammation
and a marker of tissue injury6-11. Uric acid also
stimulates human monocytes to produce pro-in-
flammatory cytokines IL-1β, IL-6 and TNF-α,
which are elevated in the circulation of experi-
mentally-induced hyperuricemic animals10. A link
between soluble UA and induction of inflamma-
tion has also been suggested by previous re-
ports12,13 where UA has been identified as a signal
of danger released in the context of cell death–in-
ducing inflammation, or adaptive immunity.

Although UA has been shown to be a mediator
of inflammation via enhanced production of in-
flammatory cytokines and could serve a patho-
physiological role as a local alarm signal that
alerts the immune system to cell injury and helps
to trigger both innate and adaptive immune re-
sponses14,15, no research study has been per-
formed to evaluate the role of UA in the develop-
ment of ITP. Therefore, in this study, we aimed
to investigate the hypothesis of uric acid acting
as a possible pro-inflammatory triggering agent
in patients with ITP. 

Patients and Methods

Study Design a Patients 
This cross-sectional study was conducted at

the Hematology Department of Dicle University

2015; 19: 4385-4389



Variables Group 1 (n = 40) Group 2 (n = 40) p

Gender, male/female 8/32 12/28 0.439
Age, years 40.85 ± 17.32 37.55 ± 11.56 0.320
BMI, kg/m2 28.57 ± 3.73 27.41 ± 3.00 0.132
Urea, mg/dL 33.27 ± 9.56 31.57 ± 7.44 0.378
Creatinine, mg/dL 0.51 ± 0.19 0.45 ± 0.20 0.204
ALT, U/mL 18.23 ± 6.28 20.30 ± 6.30 0.146
AST, U/mL 17.20 ± 7.09 18.70 ± 6.74 0.335
Hemoglobin, mg/dL 12.59 ± 1.45 12.95 ± 1.68 0.313
WBC, /uL 8742 ± 4568 7244 ± 3534 0.105
CRP, mg/dL 1.35 ± 0.86 1.09 ± 0.98 0.221
Platelets, /uL 34281 ± 29548 202475 ± 61871 < 0.001

Uric acid, mg/dL 6.76 ± 0.90 6.15 ± 0.77 0.002

Table I. Comparison of the demographic and anthropometric and biochemical characteristics of all patients.

All measurable values are given as the mean ± standard deviation. BMI: body mass index; ALT: alanine aminotransferase;
AST: aspartate aminotransferase; WBC: white blood cell; CRP: C-reactive protein.

4386

School of Medicine, Diyarbakir, Turkey. Prior to
the recruitment of subjects, the study protocol
was reviewed and approved by the local Institu-
tional Board, in accordance with the ethical prin-
ciples for human investigations, and a written in-
formed consent was obtained from all the pa-
tients. 40 patients with newly diagnosed ITP and
40 age-gender matched healthy individuals were
consecutively recruited for the study.

Patients were divided into two groups: group 1
(n=40) consisted of patients with ITP, and group
2 (n=40) consisted of healthy subjects. The ex-
clusion criteria were as follows: recent acute in-
fectious illness; any evidence of liver, kidney
diseases; diabetes mellitus; malignancy; any oth-
er inflammatory, or infiltrative disorder; recent
use (within 2 weeks) of any systemic drug; regu-
lar alcohol use or alcohol use within the previous
48 hours. The serum UA and C-reactive protein
(CRP) levels of all ITP patients were analyzed,
and blood sample data were also obtained from
the healthy subjects.

Baseline Definitions and Measurements
Height and weight were measured according

to standardized protocols. Body mass index
(BMI) was calculated as the weight in kilograms
divided by the height in meters square (kg/m2). 

Biochemical Analysis
All blood samples were drawn from a large

antecubital vein without the interruption of ve-
nous flow, using a 19-gauge butterfly needle
connected to a plastic syringe. Twenty milliliters
of blood were drawn, with the first few milliliters
discarded. Ten milliliters were used for baseline

routine laboratory tests. UA, CRP, urea, creati-
nine, aspartate aminotransferase, and alanine
aminotransferase levels were measured in the
serum samples, and determined by using com-
mercially available assay kits (Roche, Indianapo-
lis, IN, USA) with an auto-analyzer (Roche
Cobas Integra 800 auto-analyzer).

Statistical Analysis 
All statistical analyses were performed, using

SPSS for Windows version 20.0 (SPSS Inc.,
Chicago, IL, USA). Kolmogorov-Smirnov test
was used to test the normality of data distribu-
tion. The data were expressed as arithmetic
means and standard deviations. The chi-square
test was used to compare the categorical vari-
ables between groups. Independent sample t-test
was used for the comparison of continuous vari-
ables between two groups. Pearson’s correlation
analysis was used to examine the association of
demographic and biochemical variables with UA
in ITP patients. Two-sided p value < 0.05 was
considered to be statistically significant.

Results

The clinical and demographic characteristics of
the study groups were presented in Table I. There
were no significant differences in gender and age
between the control and ITP patients (p > 0.05 for
all). Compared to control patients, ITP patients
had significantly higher levels of UA levels (p =
0.002); whereas CRP levels were not significantly
different (p > 0.05). In ITP patients, serum UA
levels and CRP levels were significantly correlat-
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Figure 1. 1a, Graph demonstrating the correlation analysis of uric acid levels and platelet count. 1b, CRP and platelet count.
1c, uric acid and CRP levels.

Uric acid and immune thrombocytopenic purpura
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damage is still incompletely understood24,25. UA
mediates the immune system to cell injury and
helps to trigger immune responses15. To become
immunologically active, it is thought that UA has
to undergo a phase change to mono-sodium urate
(MSU) crystals. Pure MSU crystals have been
shown to augment immune responses. The inflam-
matory component of these immune responses is
caused when urate crystals trigger both inflamma-
some-dependent and independent pathways to
generate the proinflammatory cytokines. Recent
studies8,15 point to a different potential pathophysi-
ological role for UA in alerting the immune sys-
tem to danger. Shi et al8 reported that increased
UA released from damaged cells during infection
enhances the generation of immune responses. In
addition, Fontana et al1 reported interstitial lung
disease developing in 3 patients with severe ITP,
and the authors proposed that the inflammatory re-
action in the lung may develop in acute phases of
platelet destruction in ITP. Finally the authors
concluded that platelet destruction may have been
triggered by the inflammation. As discussed
above, UA stimulates inflammation, and this in-
flammation can cause further tissue injury and
contribute to disease, for example infarcts or other
injuries15. In our study, we found that both UA
and CRP levels were correlated with low platelet
counts; UA might trigger, though not definitely,
the inflammation and immune response resulting
in the destruction of the platelets and development
of the disease, ITP.

Conclusions

The present study showed that UA levels in-
creased in patients with ITP and negatively cor-

ed with low platelet count (r = –0.362, p = 0.022;
r = –0.383, p = 0.015, respectively); and UA lev-
els were significantly correlated with CRP levels
(r = 0.436, p = 0.005) (Figure 1).

Discussion

This is the first study that investigated the
serum UA levels in patients with ITP, and the
main results were that; (1) UA levels were found
to be higher in patients with ITP; and (2) UA lev-
els were significantly correlated with CRP.

Several studies11,16,17 have investigated the role
of increased UA in directly mediating the inflam-
mation via stimulating inflammatory cytokines.
A relationship between serum UA level and in-
flammation has also been shown in clinical stud-
ies using various circulating inflammatory mark-
ers, such as fibrinogen, monocyte chemoattrac-
tant protein-1, interleukin-6, and tumor necrosis
factor-α, and CRP18-20. Ruggiero et al21,22 re-
vealed that uric acid was positively associated
with IL-6, TNF-α, and CRP, and these authors
observed that UA predicted CRP increases. Lyn-
gdoh et al19 observed that UA was associated
positively with IL-6, CRP, and TNF-α and nega-
tively with interleukin-1 beta. These results sup-
port the hypothesis that UA is involved in in-
flammation by triggering the release of inflam-
matory cytokines23. In our study, we found in-
creased UA levels but we also found similar CRP
levels in patients with ITP when compared to the
controls; and UA levels were found to be posi-
tively correlated with CRP levels.

Decreased platelet counts were also observed in
the group with higher uricemia levels, and the
mechanism(s) by which UA may endanger organ
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related with platelet counts. UA levels might be
a mediator of inflammation via enhanced pro-
duction of inflammatory cytokines and a poten-
tial mediator of low platelet count, and could
serve a pathophysiological role in the develop-
ment of ITP. In this study, we propose a mecha-
nism through which higher UA concentrations
mediate the immune modulation and inflamma-
tory responses by facilitating the development
of ITP. More detailed information would be
gained by assessing the other inflammatory pa-
rameters along with the UA levels; the investi-
gation would perhaps provide deeper insight in-
to the role of the UA levels in patients with ITP,
and might add to the value of our manuscript.
Therefore, further research is needed to better
understand the biological roles of UA, and iden-
tify new therapeutic targets in the prevention
and treatment of ITP.

–––––––––––––––––-––––
Conflict of Interest
All authors declare that there is no conflict of interest or fi-
nancial support.

References

1) FONTANA V, HORSTMAN LL, DONNA E, DUDKIEWICZ P,
Ahn ER, Ahn YS. Interstitial lung disease (ILD)
and severe ITP. Hematology 2007; 12: 75-80.

2) WEYRICH AS, LINDEMANN S, ZIMMERMAN GA. The
evolving role of platelets in inflammation. J
Thromb Haemost 2003; 1: 1897-1905. 

3) PEHLIVAN M, OKAN V, SEVER T, BALCI SO, YILMAZ M,
BABACAN T, PEHLIVAN S. Investigation of TNF-alpha,
TGF-beta 1, IL-10, IL-6, IFN-gamma, MBL, GPIA,
and IL1A gene polymorphisms in patients with id-
iopathic thrombocytopenic purpura. Platelets
2011; 22: 588-595.

4) DAI WJ, ZHANG RR, YANG XC, YUAN YF. Efficacy of
standard dose rituximab for refractory idiopathic
thrombocytopenic purpura in children. Eur Rev
Med Pharmacol Sci 2015; 19: 2379-2383.

5) SHARMA V, RANDHAWA H, SHARMA A, AGGARWAL S. El-
trombopag--an oral thrombopoietin agonist. Eur
Rev Med Pharmacol Sci 2012; 16: 743-746.

6) RICHETTE P, FLIPO RN, PATRIKOS DK. Characteristics
and management of gout patients in Europe: data
from a large cohort of patients. Eur Rev Med
Pharmacol Sci 2015; 19: 630-639.

7) DE GIORGI A, FABBIAN F, PALA M, TISEO R, PARISI C,
MISURATI E, MANFREDINI R. Uric acid: friend or foe?
Uric acid and cognitive function "Gout kills more
wise  men than simple". Eur Rev Med Pharmacol
Sci 2015; 19: 640-646.

8) SHI Y, EVANS JE, ROCK KL. Molecular identifica-
tion of a danger signal that alerts the immune
system to dying cells. Nature 2003; 425: 516-521.

9) GASSE P, RITEAU N, CHARRON S, GIRRE S, FICK L, PÉTRILLI
V, TSCHOPP J, LAGENTE V, QUESNIAUX VF, RYFFEL B,
COUILLIN I. Uric acid is a danger signal activating
NALP3 inflammasome in lung injury inflammation
and fibrosis. Am J Respir Crit Care Med 2009;
179: 903-913.

10) BAINBRIDGE SA, ROBERTS JM. Uric acid as a patho-
genic factor in preeclampsia. Placenta 2008; 29:
S67-72.

11) POWERS RW, BODNAR LM, NESS RB, COOPER KM, GAL-
LAHER MJ, FRANK MP, DAFTARY AR, ROBERTS JM. Uric
acid concentrations in early pregnancy among
preeclamptic women with gestational hyper-
uricemia at delivery. Am J Obstet Gynecol 2006;
194: 160.

12) CRI�AN TO, CLEOPHAS MC, OOSTING M, LEMMERS H,
TOENHAKE-DIJKSTRA H, NETEA MG, JANSEN TL, JOOSTEN
LA. Soluble uric acid primes TLR-induced proin-
flammatory cytokine production by human prima-
ry cells via inhibition of IL-1Ra. Ann Rheum Dis
2015 Feb 3. pii: annrheumdis-2014-206564.
[Epub ahead of print].

13) SHI Y. Caught red-handed: uric acid is an agent of
inflammation. J Clin Invest 2010; 120: 1809-1811.

14) PARRISH M, GRIFFIN M, MORRIS R, DARBY M, OWENS

MY, MARTIN JN JR. Hyperuricemia facilitates the
prediction of maternal and perinatal adverse out-
come in patients with severe/superimposed
preeclampsia. J Matern Fetal Neonatal Med
2010; 23: 1451-1455.

15) ROCK KL, KATAOKA H, LAI JJ. Uric acid as a danger
signal in gout and its comorbidities. Nat Rev
Rheumatol 2013; 9: 13-23.

16) Ohtsubo T, Rovira II, Starost MF, Liu C, Finkel T.
Xanthine oxidoreductase is an endogenous regu-
lator of cyclooxygenase-2. Circ Res 2004; 95:
1118-1124.

17) KANELLIS J, WATANABE S, LI JH, KANG DH, LI P, NAKA-
GAWA T, WAMSLEY A, SHEIKH-HAMAD D, LAN HY, FENG
L, JOHNSON RJ. Uric acid stimulates monocyte
chemoattractant protein-1 production in vascular
smooth muscle cells via mitogen-activated pro-
tein kinase and cyclooxygenase-2. Hypertension
2003; 41: 1287-1293.

18) TURAK O, OZCAN F, TOK D, I�LEYEN A, SÖKMEN E,
TAşO�LU I, AYDOğDU S, SEN N, MCFANN K, JOHNSON RJ,
KANBAY M. Serum uric acid, inflammation, and
nondipping circadian pattern in essential hyperten-
sion. J Clin Hypertens (Greenwich) 2013; 15: 7-13.

19) LYNGDOH T, MARQUES-VIDAL P, PACCAUD F, PREISIG M,
WAEBER G, BOCHUD M, VOLLENWEIDER P. Elevated
serum uric acid is associated with high circulating
inflammatory cytokines in the population-based
Colaus study. PLoS One 2011; 6: e19901.

20) MEISINGER C, KOENIG W, BAUMERT J, DÖRING A. Uric
acid levels are associated with all-cause and car-
diovascular disease mortality independent of sys-

M.S. Dal, A. Karakus, B.B. Aydin, M.O. Ekmen, T. Ulas, O. Ayyildiz



temic inflammation in men from the general popu-
lation: the MONICA/KORA cohort study. Arte-
rioscler Thromb Vasc Biol 2008; 28: 1186-1192.

21) RUGGIERO C, CHERUBINI A, BLE A, BOS AJ, MAGGIO M,
DIXIT VD, LAURETANI F, BANDINELLI S, SENIN U, FERRUCCI
L. Uric acid and inflammatory markers. Eur Heart
J 2006; 27: 1174-1181.

22) RUGGIERO C, CHERUBINI A, MILLER E 3RD, MAGGIO M,
NAJJAR SS, LAURETANI F, BANDINELLI S, SENIN U, FERRUC-
CI L. Usefulness of uric acid to predict changes in
C-reactive protein and interleukin-6 in 3-year peri-
od in Italians aged 21 to 98 years. Am J Cardiol
2007; 100: 115-121.

23) LOBO JC, STOCKLER-PINTO MB, DA NÓBREGA AC,
CARRARO-EDUARDO JC, MAFRA D. Is there associa-
tion between uric acid and inflammation in he-
modialysis patients? Ren Fail 2013; 35: 361-
366.

24) ZOCCALI C, MAIO R, MALLAMACI F, SESTI G, PERTICONE F.
Uric acid and endothelial dysfunction in essential
hypertension. J Am Soc Nephrol 2006; 17: 1466-
1471.

25) CORRÊA LEITE ML. Fibrinogen, hematocrit, platelets
in mild kidney dysfunction and the role of uric
acid: an Italian male population study. Clin Appl
Thromb Hemost 2011; 17: 58-65.

4389

Uric acid and immune thrombocytopenic purpura


