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    Chapter 6   
 The Critically Ill Patient 
with Abnormal Platelet Count 

           Luca     G.     Mascaretti       and     Paola     Pradella     

        Abnormal platelet counts are a common finding in critically ill 
patients. Whereas thrombocytopenia, defined as a platelet count 
less than 150*10 9 /L, affects 13–60 % of Intensive Care Unit 
(ICU) patients [ 1 ] and has been extensively studied, the occur-
rence of thrombocytosis (platelet counts >400*10 9 /L) is 
observed less frequently and has not been studied to the same 
extent. 

 In this chapter, the main causes of thrombocytopenia and 
thrombocytosis in critically ill patients will be illustrated, and 
their implications on morbidity and mortality will be discussed. 
Due to its importance in the ICU setting, a section in this chap-
ter will be dedicated to heparin-induced thrombocytopenia 
(HIT). 
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6.1     Thrombocytopenia: A Classification 

 Before addressing the issues related to “true” thrombocytope-
nia, pseudo (or spurious) thrombocytopenia must be defined. In 
some conditions such as liver diseases, neoplasia, autoimmune 
disease, or in healthy subjects, antibodies mediated by antico-
agulants such as EDTA are responsible for platelet clumping, 
which, not being detected by cell counters, will lead to falsely 
low platelet counts [ 2 ]. Pseudothrombocytopenia is not clini-
cally significant and is diagnosed by microscopic examination 
of the blood smear (Fig.  6.1 ) and by repeating the whole blood 
count in tubes with a different anticoagulant (heparin- or citrate- 
based solutions).

   “True” thrombocytopenia, to a variable degree, affects all 
types of ICU patients in all parts of the world; adult medical ICU 
patients are mostly affected, but it is also observed in surgical 
and pediatric patients. These observations underlie the comment 
made by R.I. Parker in his recent review [ 1 ] that thrombocytope-
nia in ICU patients is “a truly universal occurrence.” 

 Although a threshold value of 150*10 9 /L is generally 
accepted to indicate thrombocytopenia, stable platelet counts 
between 150 and 100*10 9 /L are not necessarily considered 
pathological. Moreover, it is now recognized that the risk of 
clinically spontaneous bleeding is significantly high when plate-
let counts fall below 20–10*10 9 /L [ 3 ]. 

 The two main mechanisms responsible for thrombocytopenia 
are reduced production and increased destruction of platelets; 
less frequently, a reduced platelet count may also be due to 
sequestration and hemodilution [ 1 ,  2 ]. 

 Table  6.1  summarizes the main classification criteria for 
thrombocytopenia, the most frequent pathological mechanisms 
and the associated clinical conditions. The table does not include 
causes of thrombocytopenia in pregnancy and  postpartum, since 
these conditions go beyond the scope of this chapter.
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   It should always be remembered that in a significant number 
of cases, thrombocytopenia is due to multiple factors, such as 
for example in sepsis. 

 The diagnostic workup for thrombocytopenia must include, 
in addition to laboratory tests discussed in this chapter, a family 
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PLT
clumping?
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  Fig. 6.1    Diagnostic algorithm based on blood smear (Adapted from Stasi [ 3 ])       
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history for thrombocytopenia, the evaluation of its “dynamics,” 
meaning if it is a new finding, if it is chronic or whether it has a 
relapsing presentation. Information on bleeding episodes is also 
very important, as is the history of concomitant diseases such as 
infections, tumors, or autoimmune diseases. Finally, it is of 
paramount importance to collect the history related to recent 
medication (heparin, antibiotics) and blood transfusion since 
especially for hospitalized patients, drug-induced thrombocyto-
penia (DITP) is among the most common causes of low platelet 
counts. Since the aim of this chapter is to discuss thrombocyto-
penia in critically ill patients, it goes without saying that it is 
challenging to understand this condition in these patients also 
because a complete history may be difficult to obtain. 

 Whereas by definition, the Whole Blood Count is the basic 
laboratory test for diagnosing thrombocytopenia, the micro-
scopic examination of the blood smear gives additional, impor-
tant information on the pathogenetic mechanism involved [ 3 ]. 
Figure  6.1  illustrates an algorithm that guides the hematologist 
in the diagnosis of isolated thrombocytopenia. Other tests 
employed in the diagnosis of the causes of thrombocytopenia 
are liver and renal function tests, coagulation tests including 
 d -dimers, lactate dehydrogenase, and bone marrow aspirate and 
biopsy. 

 Platelet antibody assays and other tests such as reticulated 
platelets have a limited specificity and therefore their use is 
debatable [ 16 ]. 

 Before describing the clinical conditions associated with 
thrombocytopenia, the importance of the rate of decline in plate-
let counts must be pointed out. When a constant, slow reduction 
in platelet number is observed with minimum (nadir) counts 
falling below 20*10 9 /L, a DITP due to marrow inhibition is the 
probable cause. On the other hand, when there is a fast rate of 
decline (24–48 h) in platelet numbers, an immune mechanism is 
suspected. A variable rate in platelet reduction is suggestive of 
consumptive coagulopathy [ 1 ]. 
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6.1.1     Thrombocytopenia Due to Reduced 
Production 

 Thrombocytopenia caused by bone marrow suppression may be 
due to acquired or congenital conditions. In the latter category 
are comprised Fanconi’s anemia, congenital amegakaryocytic 
thrombocytopenia, thrombocytopenia, and absent radii syn-
drome; a comprehensive review of these clinical conditions has 
been recently published by Parikh and Bessler [ 4 ]. The inherited 
bone marrow failure syndromes are genetic disorders affecting 
blood cell lineages. They are characterized by a wide spectrum 
of symptoms ranging from aplastic anemia to symptoms related 
to the suppression of one or two cell lines. Congenital amega-
karyocytic thrombocytopenia is an inherited bone marrow fail-
ure syndrome usually diagnosed at birth, and characterized by 
insufficient production of megakaryocytes due to a defect in the 
thrombopoietin receptor [ 5 ]. 

 Acquired bone marrow failure is often due to myelodysplas-
tic syndromes, a heterogeneous group of clonal bone marrow 
disorders characterized by ineffective hematopoiesis, morpho-
logical and functional abnormalities of hematopoietic cells, and 
increased risk of malignant transformation. The prevalence of 
thrombocytopenia in these diseases varies from 40 to 65 % [ 6 ], 
and together with platelet dysfunction, is responsible for the 
increased hemorrhagic risk in these patients. 

 Sepsis is a condition affecting a significant number of 
patients admitted to hospitals; a recent review reports that in the 
USA, 2 % of patients corresponding to 750,000 per year are 
septic, half of which are admitted to ICUs [ 8 ]. Clinical signs of 
sepsis are diverse and depend on the microorganism, site of 
original infection, and health condition of the patient. 
Thrombocytopenia in sepsis is a common finding and severe 
forms of sepsis are associated with coagulation disorders that 
can lead to disseminated intravascular coagulation (DIC). 

6 The Critically Ill Patient with Abnormal Platelet Count
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 Thrombocytopenia can also be caused by drugs that suppress 
the bone marrow, and in particular megakaryocyte proliferation 
and maturation. Whereas antimetabolytes, cytotoxic drugs, and 
alkylating agents exert a toxic effect on all bone marrow cell 
lines, some antibiotics such as linezolid, may cause a selective 
suppression of platelet cell lines [ 11 ]. 

 Other causes of thrombocytopenia due to decreased produc-
tion (Table  6.1 ) are storage disorders [ 10 ], infiltration of bone 
marrow due to neoplastic diseases [ 9 ] and radiation therapy [ 12 ]. 

 Thrombocytopenia due to reduced production is not a fre-
quent cause of admission to the ICUs, since it is more often 
preexistent.  

6.1.2     Thrombocytopenia Due to Enhanced 
Destruction or Consumption 

6.1.2.1     Thrombocytopenia Due to Enhanced 
Destruction: Nonimmune Mechanisms 

 Medical devices such as mechanical heart valves, left- ventricular 
assistance devices, and aortic balloon pumps may be responsible 
for the destruction of platelets. In a study on 1,302 patients who 
underwent percutaneous coronary intervention (PCI) with base-
line normal platelet counts (≥150*10 9 /L), 3.1 % developed post-
PCI thrombocytopenia. Multivariate analysis showed that the use 
of intra-aortic balloon pump was an independent predictor of 
thrombocytopenia, with an odds ratio of 2.8, confidence intervals 
1.1–6.8,  p  = 0.024. Post-PCI thrombocytopenia was significantly 
associated with major adverse cardiovascular events at 6 months 
(hazard ratio 2.7, CI 1.3–5.5,  p  = 0.0069) [ 13 ]. 

 Microangiopathic processes such as thrombotic thrombocy-
topenic purpura (TTP), hemolytic uremic syndrome (HUS), 
and disseminated intravascular coagulation (DIC) may be 

L.G. Mascaretti and P. Pradella



67

responsible for thrombocytopenia due to enhanced platelet 
destruction. 

 TTP is characterized by microvascular platelet clumping, 
which leads to thrombocytopenia and microangiopathic hemo-
lytic anemia. Common findings are “broken” erythrocytes or 
schistocytes (see algorithm reported in Fig.  6.1 ), neurological 
disorders, renal failure, and fever [ 14 ]. The disease is due to a 
congenital or acquired deficiency in ADAMTS13, a metallopro-
tease which cleaves von Willebrand factor. ADAMTS13 defi-
ciency is responsible for microvascular thrombosis and 
thrombocytopenia. Plasma exchange is the optimal therapy, and 
its effectiveness is probably due to the removal of anti-
ADAMTS13 autoantibodies and large von Willebrand factor 
multimers. 

 HUS is similar to TTP in that microvascular thrombosis, 
thrombocytopenia, microangiopathic hemolytic anemia, renal 
insufficiency, and altered mental status are common features. 
However, ADAMTS13 is normal and the disease is generally 
due to endothelial cell damage caused by a toxin produced by 
pathogenic strains of  Escherichia  or  Shigella . In HUS, thrombo-
cytopenia is usually not severe but dialysis may be required to 
treat renal insufficiency [ 23 ]. 

 DIC does not occur as an isolated event but is practically 
always associated with an underlying condition such as tissue 
damage (trauma, burns, hemolytic transfusion reaction, acute 
transplant rejection), neoplasia, systemic infection, obstetric 
conditions (abruption placentae, placenta previa, amniotic fluid 
embolism), and other clinical conditions such as shock, cardiac 
arrest, and aortic aneurysm. DIC is the result of an  overstimulation 
of the coagulation system and its clinical presentation varies 
from severe hemorrhage to thrombosis (or both  simultaneously). 
Thrombocytopenia, abnormal prothrombin time and activated 
partial thromboplastin time (PT and aPTT), decreased fibrinogen 
and elevated fibrinogen degradation products are common labo-
ratory features of DIC. DIC-associated mortality is mostly due to 
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the original disease, which is complicated by hemorrhage or 
thrombosis. Multiorgan dysfunction syndrome is a frequent con-
sequence of DIC and is due to hemorrhagic or thrombotic events 
in liver, heart, kidneys, central nervous system, and lungs [ 15 ]. 

 The main therapeutic goal in DIC is that of treating the 
underlying condition. As far as transfusion of blood products is 
concerned, there has been a lot of debate on its benefit and 
potential harm; generally, platelet counts should be kept more 
than 20*10 9 /L in presence of mild bleeding and more than 
50*10 9 /L when there is active bleeding. Plasma or cryoprecipi-
tate should be considered when bleeding is associated with low 
fibrinogen levels. The aim of fibrinogen replacement is to main-
tain levels more than 100 mg/dl to prevent or treat bleeding [ 24 ].  

6.1.2.2     Thrombocytopenia Due to Enhanced 
Destruction: Immune Mechanisms 
(Except HIT) 

 In addition to Heparin-Induced Thrombocytopenia (HIT) which 
will be discussed in the following section, primary Immune 
Thrombocytopenia (ITP), post-transfusion purpura (PTP), and 
drugs may lead to immune platelet destruction. 

 ITP is an acquired disorder mediated by immunological 
mechanism, characterized by low platelet counts in the absence 
of any possible known cause of thrombocytopenia. It affects 
children and adults (with a slight prevalence in women) and 
symptoms range from massive bleeding (gastrointestinal, skin–
mucosal, and intracranial) to minimal bruising or only  alterations 
in whole blood count. Evaluation of the blood smear is 
 important in the diagnosis of ITP (Fig.  6.1 ) and antiplatelet 
antibody assays are not routinely performed due to the low 
specificity of this test. Adult ITP is treated with corticosteroids 
or IVIg and platelet transfusions are recommended only for 
emergency cases in presence of active bleeding [ 16 ]. 
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 PTP is a rare complication of transfusion occurring 7–10 
days after a red blood cell or platelet transfusion and is charac-
terized by a dramatic fall in platelet count reaching a nadir less 
than 10*10 9 /L. Thrombocytopenia is caused by platelet alloan-
tibodies in the recipient which at first destroy the transfused 
platelets, but successively also react with self-platelets. PTP is 
managed by administering IVIg or if available, compatible 
platelets (usually HPA-1a negative) [19]. 

 Drug-induced thrombocytopenia (DITP) may either be 
caused by drugs suppressing bone marrow (see previous 
 section) or by drugs eliciting diverse types of antibodies. 
Table  6.2  summarizes the main types of antibodies implicated in 
DITP [ 11 ]. DITP may be hard to diagnose in critically ill 
patients, since thrombocytopenia may become evident several 
days after the beginning of therapy, and has to be distinguished 
from other causes of thrombocytopenia.

   Other causes of thrombocytopenia include platelet sequestra-
tion and hemodilution. Thrombocytopenia is a common feature 
of liver cirrhosis and is attributable to portal hypertension with 
sequestration of platelets in the enlarged spleen [ 21 ]. 

 In massive transfusion, defined as the transfusion of one 
blood volume in 24 h, coagulation abnormalities are almost 
always present and are in part due to hemodilutional thrombo-
cytopenia. However, coagulopathy associated with massive 
transfusion has many additional components, among which are 
coagulation factor dilution, hypothermia, type of solutions used 
for volume replacement, and DIC [ 22 ].  

6.1.2.3     Clinical Signifi cance of Thrombocytopenia 
in Critically Ill Patients 

 Hui and coworkers published a review in 2011 [ 25 ] aimed at 
better understanding the clinical role of thrombocytopenia in 
critically ill patients. It analyzed 24 studies for a total of 6,894 

6 The Critically Ill Patient with Abnormal Platelet Count



70

   Ta
bl

e 
6.

2  
  A

nt
ib

od
ie

s 
an

d 
m

ec
ha

ni
sm

s 
im

pl
ic

at
ed

 im
m

un
e 

dr
ug

-i
nd

uc
ed

 th
ro

m
bo

cy
to

pe
ni

a   

 Ty
pe

 o
f 

an
tib

od
y 

(A
b)

 
 M

ec
ha

ni
sm

 a
nd

 f
ea

tu
re

s 
 M

ai
n 

dr
ug

s 

 D
ru

g-
de

pe
nd

en
t A

b 
 “C

la
ss

ic
” 

m
ec

ha
ni

sm
: s

ev
er

e 
th

ro
m

bo
cy

to
pe

ni
a 

oc
cu

rs
 

5–
10

 d
ay

s 
af

te
r 

be
gi

nn
in

g 
of

 n
ew

 d
ru

g,
 w

hi
ch

 b
in

ds
 

to
 p

la
te

le
t g

ly
co

pr
ot

ei
ns

 (
II

b/
II

Ia
, o

r 
Ib

IX
).

 A
bs

 b
in

d 
to

 g
ly

co
pr

ot
ei

ns
 a

nd
 s

en
si

tiz
ed

 p
la

te
le

ts
 a

re
 

el
im

in
at

ed
 b

y 
th

e 
re

tic
ul

oe
nd

ot
he

lia
l s

ys
te

m
, 

re
su

lti
ng

 in
 s

ev
er

e 
th

ro
m

bo
cy

to
pe

ni
a.

 A
bs

 r
ea

ct
 w

ith
 

gl
yc

op
ro

te
in

s 
on

ly
 w

he
n 

th
e 

dr
ug

 is
 p

re
se

nt
. 

 Q
ui

ni
ne

 

 H
ap

te
n-

in
du

ce
d 

A
b 

 D
ru

g 
ac

ts
 li

ke
 a

 h
ap

te
n,

 i.
e.

, s
m

al
l m

ol
ec

ul
es

 th
at

 e
lic

it 
an

 im
m

un
e 

re
sp

on
se

 w
he

n 
lin

ke
d 

to
 la

rg
er

 c
ar

ri
er

 
m

ol
ec

ul
e.

 A
bs

 w
ill

 b
in

d 
to

 th
e 

pl
at

el
et

 m
em

br
an

e 
gl

yc
op

ro
te

in
s 

on
ly

 w
he

n 
th

e 
ha

pt
en

 (
dr

ug
) 

is
 

co
va

le
nt

ly
 li

nk
ed

 to
 th

em
. 

 Pe
ni

ci
lli

n 

 Fi
ba

n-
de

pe
nd

en
t A

b 
 D

ru
gs

 b
in

d 
to

 g
ly

co
pr

ot
ei

n 
II

b/
II

Ia
 a

nd
 m

ay
 f

or
m

 a
 

ne
o-

ep
ito

pe
: a

ut
oa

nt
ib

od
ie

s 
ar

e 
ei

th
er

 p
re

ex
is

te
nt

 
an

d 
th

er
ef

or
e 

na
tu

ra
lly

 o
cc

ur
ri

ng
, o

r 
m

ay
 b

e 
st

im
ul

at
ed

 b
y 

ex
po

su
re

. T
hr

om
bo

cy
to

pe
ni

a 
oc

cu
rs

 
af

te
r 

a 
fe

w
 h

ou
rs

 f
ro

m
 b

eg
in

ni
ng

 o
f 

th
er

ap
y.

 

 T
ir

ofi
 b

an
 a

nd
 e

pt
ifi 

ba
tid

e 

 Fa
b-

bi
nd

in
g 

m
on

oc
lo

na
l A

b 
 A

bc
ix

im
ab

 is
 a

 F
ab

 f
ra

gm
en

t m
on

oc
lo

na
l a

nt
ib

od
y 

w
hi

ch
 r

ea
ct

s 
w

ith
 g

ly
co

pr
ot

ei
n 

II
Ia

, p
re

ve
nt

in
g 

fi b
ri

no
ge

n 
bi

nd
in

g.
 T

hr
om

bo
cy

to
pe

ni
a 

as
so

ci
at

ed
 

w
ith

 th
is

 d
ru

g 
is

 d
ue

 to
 n

at
ur

al
ly

 o
cc

ur
ri

ng
 

an
tib

od
ie

s 
w

hi
ch

 r
ec

og
ni

ze
 th

e 
m

ur
in

e 
po

rt
io

ns
 o

f 
th

e 
m

on
oc

lo
na

l A
b.

 

 A
bc

ix
im

ab
 

L.G. Mascaretti and P. Pradella



71

 D
ru

g-
in

du
ce

d 
au

to
an

tib
od

y 
fo

rm
at

io
n 

 So
m

e 
dr

ug
s 

m
ay

 e
lic

it 
au

to
an

tib
od

ie
s 

w
hi

ch
 d

o 
no

t 
re

qu
ir

e 
th

e 
pr

es
en

ce
 o

f 
th

e 
dr

ug
 to

 b
in

d 
to

 p
la

te
le

t 
an

tig
en

s.
 T

hr
om

bo
cy

to
pe

ni
a 

ca
n 

th
er

ef
or

e 
pe

rs
is

t 
af

te
r 

th
e 

dr
ug

 is
 n

o 
lo

ng
er

 a
dm

in
is

te
re

d.
 

 G
ol

d,
  l

 -d
op

a,
 p

ro
ca

in
am

id
e,

 
su

lp
ho

na
m

id
es

, 
al

em
tu

zu
m

ab
 

 Im
m

un
e 

co
m

pl
ex

es
 

 H
ep

ar
in

-i
nd

uc
ed

 T
hr

om
bo

cy
to

pe
ni

a 
(s

ee
 f

ol
lo

w
in

g 
ch

ap
te

r)
 

 H
ep

ar
in

 

 A
nt

i-
m

eg
ak

ar
yo

cy
te

 A
bs

 
 So

m
e 

pl
at

el
et

 A
bs

 in
 a

dd
iti

on
 to

 b
in

di
ng

 to
 c

ir
cu

la
tin

g 
pl

at
el

et
s 

m
ay

 a
ls

o 
re

ac
t w

ith
 m

eg
ak

ar
yo

cy
te

s,
 th

us
 

in
hi

bi
tin

g 
pl

at
el

et
 p

ro
du

ct
io

n.
 

 E
pt

ifi 
ba

tid
e,

 q
ui

ni
ne

 

  B
as

ed
 o

n 
da

ta
 f

ro
m

 A
rn

ol
d 

et
 a

l. 
[ 1

1 ]
  

6 The Critically Ill Patient with Abnormal Platelet Count



72

patients; whereas 8.3–67.4 % of patients had low platelet counts 
at admission, the proportion of patients which developed throm-
bocytopenia during their stay in the ICU ranged from 13 to 
44 %. Major risk factors for the development of thrombocytope-
nia were high illness severity, organ dysfunction, sepsis, and 
renal failure. The review was unable to show convincing evi-
dence for an association between thrombocytopenia and bleed-
ing, but multivariate analysis conducted by six studies indicated 
that thrombocytopenia was an independent predictor of mortal-
ity. This finding is confirmed by Stansbury and coworkers [ 26 ] 
in their study on the prognostic significance of platelet counts in 
the first 24 h after severe injury.    

6.2     Heparin-Induced Thrombocytopenia (HIT) 

 Critically ill patients are often suspected of having HIT, because 
both thrombocytopenia and heparin treatment are common in 
the ICU setting. Nevertheless, a recent study demonstrated that 
the diagnosis of HIT was confirmed in only 0.5 % of these 
patients [ 27 ]. 

 Heparin-Induced Thrombocytopenia (HIT) is a particular type 
of drug-induced thrombocytopenia that is associated with a pro-
thrombotic condition, despite a low circulating platelet count. 
Although this disorder may occur with any  molecular- weight 
heparin, the incidence of HIT is higher with unfractionated 
 heparin compared to low-molecular-weight  heparin [ 28 ,  29 ]. 
Other risk factors are host-related, with the female sex more 
affected than the male [ 30 ] and the surgical population more 
affected than the medical [ 31 ]. 

 Two types of HIT are described with different clinical 
 features. Type 1 HIT is likely induced by a nonimmune mecha-
nism, with circulating platelet clumping in the presence of 
heparin and their sequestration in the spleen. The consequent 
thrombocytopenia develops usually in 2–3 days after starting 
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heparin, is mild and resolves spontaneously with no thrombotic 
or hemorrhagic complications. Unlike the former, Type 2 HIT is 
an immunomediated disorder, in which the anticoagulant binds 
to Platelet Factor 4 (PF4), a protein released from activated 
platelets, and triggers the development of specific antibodies 
[ 32 ]. The macromolecular complex constituted by the antibody 
and heparin-PF4 binds a specific receptor on the platelet surface 
leading to further platelet activation [ 33 ] and to thrombin gen-
eration [ 34 ]. Activated platelets are cleared from circulation 
with consequent thrombocytopenia and a paradoxical enhanced 
risk for arterial and especially venous thrombosis. 

 Different laboratory methods are available to identify the 
presence of HIT antibodies:

•    Functional assays with the HIT patient serum activating nor-
mal platelets in the presence of heparin  

•   Antigen assays to detect the binding of HIT antibodies to 
their target heparin/PF4    

 Functional assays are more specific for clinically relevant 
antibodies, but require specialized personnel, so antigen assays 
are the most widely used [ 35 ]. 

 A typical feature of Type 2 HIT is the reduction of more than 
50 % in the platelet count, leading to a moderate thrombocyto-
penia with a median platelet nadir of 50–60*10 9 /L; unlike other 
drug-mediated thrombocytopenias, a platelet number less than 
20*10 9 /L is very uncommon. In naïve patients, the typical onset 
of thrombocytopenia is 5–14 days after the beginning of heparin 
exposure; in patients treated in the past 3 months, it may occur 
early within 24 h (early onset). Seldom platelet counts begin to 
fall after more than 15 days from the beginning of heparin treat-
ment, sometimes after heparin discontinuation with a delay 
onset [ 36 ]. 

 When HIT is strongly suspected, any heparin treatment (even 
exposure to heparin flushes or lines washing procedure) must be 
discontinued and replaced with another anticoagulant, for 
example, direct thrombin or activated FX inhibitors [ 37 ]. In a 
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few days, platelet count returns to normal values or to 
 pretreatment values. 

 Actual guidelines suggest a clinical evaluation with a scoring 
system to test the likelihood of the disorder [ 38 ,  39 ]. The most 
widely used is the 4 T’s score, based on clinical traits of HIT such 
as the degree of thrombocytopenia, the timing of the onset, the 
presence of a new or enlarged thrombosis, and an eventual differ-
ent cause of platelet count decrease, as is shown in Table  6.3  [ 38 ].

   With a low score (≤3), HIT can be excluded without any 
laboratory assay and the heparin treatment may be continued; if 
the score is moderate or high (4–6), all heparin exposure should 
be discontinued to avoid HIT complications and an alternative 
anticoagulant should be chosen [ 40 ]. Recently, two new meth-
ods have been proposed for assessing the clinical probability of 
HIT in the early management of patients suspected of having 
HIT [ 41 ,  42 ] but they need further validation. Whichever 
method is used, a careful evaluation is necessary in HIT exclu-
sion or confirmation in order to prevent bleeding risks in throm-
bocytopenic patients.  

6.3     Thrombocytosis in Critically Ill Patients 

 Elevated platelet counts (>400*10 9 /L) are not a common  finding 
among critically ill patients and contrary to  thrombocytopenia, 
thrombocytosis in hospitalized patients has not been inves-
tigated at great length. From the etiological point of view, 
thrombocytosis may be classified as primary or  secondary. 
Whereas the former group includes myeloproliferative or 
myelodysplastic syndromes, the latter may be either second-
ary or paraneoplastic. In the ICU patient, the main underlying 
 clinical conditions responsible for thrombocytosis are infec-
tion, trauma, splenectomy, hemolysis, bleeding, and drugs such 
as antifungals, amoxicillin/clavunate, enoxaparin [ 43 ]. Two 
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other main conditions leading to thrombocytosis are familial 
(hereditary), due to a mutation responsible for an increase in 
the production of thrombopoietin [ 44 ], and essential thrombo-
cythemia, a condition which may eventually lead to myelofi-
brosis or leukemia. 

 Differential diagnosis between primary and secondary throm-
bocytosis is not always straightforward in the ICU setting. 
Generally speaking, if thrombocytosis occurs during the stay in 
an ICU, it is most probably of secondary nature. However, if the 
patient is admitted urgently and no previous whole blood count 
is available, hematological consultation and further testing 
(e.g.,  JAK2 ) might be useful for the characterization of throm-
bocytosis [ 43 ]. For patients affected by secondary thrombocyto-
sis, risk of thrombotic or hemorrhagic complications is <2 %, 
irrespective of platelet count. 

 As far as therapy is concerned, there is no threshold above 
which platelet removal by apheresis or antiaggregation therapy 
should be initiated. Risk of thrombosis in these patients must 
consider associated clinical conditions such as sepsis, trauma, 
and rheumatic disease, which themselves predispose to venous 
clot formation. Platelet apheresis is able to reduce platelet 
counts significantly and is used primarily in patients with 
myeloproliferative diseases in which either a thrombotic or 
bleeding event has occurred. Aspirin is administered in throm-
bocytosis (both primary and secondary) patients who have had 
a thrombotic event.     
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