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ABSTRACT
Objectives: To determine quantitatively the
association between type 2 diabetes mellitus (T2DM)
and disseminated intravascular coagulation (DIC).
Design: Retrospective cohort study using a claims
database.
Setting: Medical care institutions representing 9% of
all secondary hospitals (acute care hospitals) in Japan.
Participants: In total, 797 324 admissions,
comprising 435 354 patients aged 18–79 years at the
time of admission, were enrolled between January
2010 and September 2014. All patients were
diagnosed with diabetes or admitted to hospitals that
provided laboratory data.
Main outcome measures: Incidence of DIC
reported by physicians in claims data.
Results: Logistic regression analysis found that the
risk of DIC was significantly higher in T2DM patients
than in non-DM patients (fully adjusted OR: 1.39 (95%
CI 1.32 to 1.45)), independent of age, sex, admission
year and potential underlying diseases. The higher risk
of DIC in T2DM patients was apparent in those who
were treated with insulin within the 30-day period prior
to admission (1.53 (1.37 to 1.72)). When stratified by
the potential underlying diseases, the risk of DIC was
higher in T2DM patients with non-septic severe
infection (1.67 (1.41 to 1.97)) and with solid tumour
(1.59 (1.47 to 1.72)) than in non-DM patients with
those underlying diseases. The risk was similar
between T2DM and non-DM patients with sepsis (0.98
(0.90 to 1.08)) and lower in T2DM patients with acute
leukaemia (0.70 (0.59 to 0.84)).
Conclusions: T2DM was associated with a higher risk
of DIC, particularly when recently treated with insulin,
as well as among admissions with solid tumour or
non-septic severe infection.

INTRODUCTION
Disseminated
intravascular
coagulation
(DIC) is a serious condition characterised by
the widespread and persistent activation of
coagulation. This results in diffuse microthrombi and consequent organ failure.

Strengths and limitations of this study
▪ To the best of our knowledge, this retrospective
cohort study using a claims database is the first
study quantitatively determining the association
between type 2 diabetes mellitus and disseminated intravascular coagulation (DIC).
▪ The strengths of the present study include large
sample size and the use of a nationwide claims
database which minimised sampling bias and
the possibility of type II error.
▪ The robustness of the findings of the primary
and sensitivity analyses suggest that the probability of type I error in these findings is small.
▪ The possible misdiagnosis of DIC and limited
availability of data before the admission are the
major limitations of this study.

Coagulation is followed by ﬁbrinolysis of
varying degrees, depending on the underlying disease. Owing to ongoing activation of
the coagulation system, haemostatic factors
such as platelets and coagulant factors are
depleted. This may in turn lead to consumption coagulopathy with bleeding from
various sites. The three most common clinical conditions associated with DIC are
sepsis, acute leukaemia and solid cancers.1–4
According to a nationwide epidemiological
survey conducted in Japan, the frequency of
DIC was 1.9% of admissions to medical universities. The rate of fatality was 56.0%, and
the annual occurrence of DIC was estimated
at 73 000 in Japan.5 DIC has been shown to
be an independent and strong predictor of
mortality in patients with sepsis.6 7 Relevant
diagnosis and treatment in the acute phase
are thus important for improving the poor
prognosis of this disease.
Diabetes mellitus (hereafter, diabetes) is
characterised by fasting hyperglycaemia and
is an established risk factor of atherothrombotic disorders. These affect the coronary,
cerebral and peripheral arterial trees.
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METHODS
Data source
To examine the association between T2DM and the
development of DIC, we used the claims database of
acute care hospitals provided by Medical Data Vision Co
(MDV, Tokyo). The MDV database contains data on
health insurance claims and the results of laboratory

tests from 138 acute care hospitals. These represent 9%
of acute care hospitals across Japan, as of 2014. Acute
care hospitals are secondary hospitals deﬁned as
medical institutions that offer 24-hour medical care for
acute diseases and severely ill patients, primarily providing specialised investigation and treatment. The claims
data include patient ID, date of birth, disease, date of
diagnosis, medications, laboratory tests, date of prescription or laboratory test, dates of admission and discharge.
The laboratory data for roughly 40 test items were available for around 20% of the current study population.
The MDV data are unlinkable and anonymised and have
been used for epidemiological and health economics
and outcomes research.11–15
Eligible population in the current database
Admissions were eligible to be part of the overall study
cohort if they met all of the following criteria: (1) were of
patients who had been diagnosed with diabetes in the
database or admitted to hospitals providing laboratory
data; (2) occurred between January 2010 and September
2014 and (3) were of patients aged 18–79 years (ﬁgure 1).
This population consists of 797 324 admissions, comprising 435 354 patients.

Figure 1 Study flow diagram. Number of admissions/patients with T2DM on admission is shown in the parenthesis. T2DM, type
2 diabetes mellitus.
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Patients with diabetes have increased thrombotic tendency due to platelet hyper-reactivity. They also have
increased activation of prothrombotic coagulation
factors coupled with decreased ﬁbrinolysis.8 9 These clinical features of diabetes have the potential to promote
DIC. Furthermore, diabetes patients are more likely to
develop the diseases underlying DIC, such as severe
infection and some cancers.10 These, in turn, may
enhance the development of DIC. However, to the best
of our knowledge, there are limited data regarding the
extent to which diabetes increases the risk of DIC. We
therefore investigated this association, hypothesising that
type 2 diabetes mellitus (T2DM) is associated with a
higher risk of DIC, using data from acute care hospitals
across Japan.

Open Access

Study population B
We ﬁrst examined the association between T2DM and
risk of DIC based solely on the diagnosis in the health
insurance claims, because of the limited availability of
laboratory data. To evaluate the robustness of these
primary ﬁndings, we also added the criteria of laboratory data for the diagnosis of DIC in the study population B restricting to the admissions in the hospitals
which provided laboratory data.
Study population C
To evaluate the effect of antidiabetic medication on the
development of DIC, we selected admissions from study
population A which had T2DM and had used antidiabetic
medication within the 30-day period prior to admission.
These admissions formed study population C.
Definition of T2DM and DIC
In the current study, we deﬁned T2DM as patients with
any records of previous antidiabetic medication use in
addition to past or present physician’s diagnosis of
T2DM (ICD-10 code E11–14) in the claim data.
The DIC was deﬁned by the physician’s diagnosis of
DIC (ICD-10 code D65) based on clinical symptoms and
related laboratory ﬁndings in study population A and C,
but the data for any clinical symptoms and most of
laboratory ﬁndings was not available in the current database. In study population B, we deﬁned DIC as when
patients met the following three criteria during a period
of hospitalisation: (1) reported diagnosis of DIC and
laboratory ﬁndings of (2) platelet counts <80×109/L and
(3) international normalised ratio of prothrombin time
(PT/INR) ≥1.2 on the same day. Owing to the unavailability of laboratory data, we used PT/INR instead of
prothrombin ratio (PR) as the criteria of DIC in study
population B, although the diagnostic criteria for acutephase DIC established by the Japanese Association for
Acute Medicine are platelet counts, ﬁbrin/ﬁbrinogen
degradation product (FDP) levels, PR and the presence
of inﬂammatory clinical symptoms (abnormal body
Nogami K, et al. BMJ Open 2017;7:e013894. doi:10.1136/bmjopen-2016-013894

temperature, tachycardia, hyperventilation and abnormality of white cell count). We considered the misclassiﬁcation of DIC non-differential between T2DM and
non-T2DM patients, because diabetes is a non-major risk
factor for DIC. As a result, any misclassiﬁcation in this
study would more likely dilute rather than skew the true
association.
Statistical analysis
All patients had one or more admissions in the study
period, and all comparisons were performed on an
admission (not patient) basis. Mean age and proportion
of sex, comorbidity and admission year were compared
between T2DM and non-DM patients, tested for differences between mean values using Student’s t-tests, and
for proportions using χ2 tests. We estimated ORs and
95% CIs for the development of DIC using a logistic
regression analysis. Primary adjustment variables were
age (continuous), sex (male or female) and admission
year (≤2010, 2011, 2012, 2013 or 2014).
To examine whether T2DM was directly or indirectly
associated with DIC risk, we additionally adjusted for
potential underlying diseases that cause DIC, such as
sepsis, non-septic severe infection, solid tumour and
acute leukaemia (yes or no, for each). To examine the
potential interaction between T2DM and underlying conditions in relation to the development of DIC, we stratiﬁed analyses by the presence of sepsis, non-septic severe
infection, solid tumour or acute leukaemia. To investigate
the effect modiﬁcation by the antidiabetic medications
on the development of DIC, we assessed the associations
stratiﬁed by antidiabetic medications given within the
30-day period prior to admission in study population C.
For all statistical tests, we used a two-tailed signiﬁcance
level of 0.05 and conducted analyses in SAS 9.3 (SAS
Institute, Cary, North Carolina, USA).
RESULTS
DIC was diagnosed in 1.4% (7927/566 191) of admissions in study population A (1.1% (3287/306 100) of
non-DM patients and 1.8% (4640/260 091) of T2DM
patients), and diagnosis of DIC with supporting laboratory data was seen in 0.4% (1128/313 426) of admissions
in study population B (0.3% (821/259 633 ) and 0.6%
(307/53 793), respectively) (ﬁgure 1).
Of the 7927 admissions with DIC in study population
A, DIC was diagnosed on admission in 75% and after
the date of hospitalisation in 25%. The average period
of hospitalisation was 59.0±68.8 days, and the outcome
was fatal in 32.0% of admissions. In study population A,
the average admission period was 17.4±27.9 days, and
the outcome was fatal in 3.4% of admissions without
DIC. The DIC was treated by anticoagulant treatment,
replacement therapy ( platelet concentrates, fresh frozen
plasma) or antiﬁbrinolytic treatment in 84.8%, 42.3%,
and 18.8% of admissions, respectively. At least one of
these therapies was given to 88.1% of admissions.
3
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Study population A
Study population A is formed excluding the following
admissions from eligible population: (1) admission of
patients with type 1 diabetes; (2) admission of T2DM
patients without any record of previous antidiabetic
medication use (to minimise the impact of overdiagnosis
and misclassiﬁcation of T2DM); (3) admission of
patients with a history of DIC; (4) admission due to liver
failure, liver cirrhosis, vitamin K deﬁciency and hypersplenism (to differentiate DIC from these diseases, which
can exhibit similar symptoms and laboratory ﬁndings)
and (5) admission with obstetric complications (because
examination of DIC that develops with underlying
obstetric complications was outside the scope of the
current study). A total of 566 191 admissions were
included in the study population A (260 091 admissions
for T2DM, and 306 100 admissions for non-DM).
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The age, sex and admission year-adjusted OR for the
incidence of DIC in T2DM patients was 1.60 (95% CI
1.52 to 1.67; table 2).
After further adjustment based on the diseases underlying DIC, the association was attenuated but remained
statistically signiﬁcant. The fully adjusted OR was 1.39
(1.32 to 1.45). We stratiﬁed analyses by the presence of
sepsis, non-septic severe infection, solid tumour and
acute leukaemia. Compared with non-DM patients, the
risk of DIC was higher in admissions with non-septic
severe infection (fully adjusted OR: 1.67 (1.41 to 1.97))
or solid tumour (1.59 (1.47 to 1.72)). The risk of DIC
was unchanged in admissions with sepsis (0.98 (0.90 to
1.08)), lower in admissions with acute leukaemia (0.70
(0.59 to 0.84)) and even lower in admissions with acute
promyelocytic leukaemia (APL) (0.36 (0.16 to 0.82)). In
study population B, for which laboratory data were available, we used the reported diagnosis of DIC with supporting laboratory data as the outcome, instead of only
the reported diagnosis. These analyses showed that the
association between T2DM and the development of DIC
was quite similar to the results from the primary
analyses.
We calculated case fatality rate of admissions with DIC
for total population and according to underlying diseases in study population A (table 3).
The overall case fatality rate in T2DM group is 1.18
times higher than that in non-DM group. When stratiﬁed by underlying disease of DIC, the fatality rate in
T2DM group is 1.09 times for patients with sepsis, 1.23

Table 1 Baseline characteristics of each study population (non-DM vs T2DM)

Number of admission
Male, %
Age, years (mean±SD)
Admission year
2010
2011
2012
2013
2014
Concomitant diseases
Neural
Eye
Cardiovascular
Respiratory
Gastrointestinal
Renal
Sepsis
Non-septic severe infection
Solid tumour
Acute leukaemia

Study population A (overall
population)
non-DM
T2DM

p Value*

Study population B (laboratory
data-available admissions only)
non-DM
T2DM
p Value*

306 100
54.6%
60.3±15.2

260 091
67.7%
66.9±9.7

<0.0001
<0.0001

259 633
53.0%
59.4±15.6

53 793
67.9%
66.7±9.8

14.1%
19.3%
22.8%
26.0%
17.7%

10.9%
16.3%
20.9%
29.9%
22.0%

<0.0001

13.2%
18.8%
22.5%
26.2%
19.2%

10.7%
18.0%
23.2%
28.3%
19.9%

<0.0001

28.7%
8.1%
45.9%
25.6%
63.7%
22.6%
1.6%
5.6%
36.6%
0.6%

39.3%
24.0%
78.6%
34.3%
75.4%
32.8%
3.5%
6.9%
31.6%
0.6%

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.21

28.3%
7.8%
43.5%
24.8%
62.3%
22.1%
1.4%
5.6%
37.1%
0.4%

39.1%
24.0%
78.3%
33.1%
75.4%
32.5%
3.0%
6.8%
35.6%
0.7%

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001

*T2DM versus non-DM. p Values were calculated by t-test for age and by χ2 test for variables other than age.
T2DM, type 2 diabetes mellitus.
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In study population B, the timing of diagnosis of DIC
with supporting laboratory data was almost the same as
for study population A: diagnosis occurred on admission
in 76%. The average period of hospitalisation of
admissions with DIC and supporting laboratory data
was longer (68.5±80.5 days) and fatal outcomes were
more common (53.7% (606/1128)) than in study
population A. At least one of the three treatments for
DIC described above was administered in 95.3% of
admissions. The diagnosis of DIC (with and without supporting laboratory data) was made in 0.9% (2961/
313 426) of admissions, and fatal outcome was observed
in 36.3% (1074/2961) of the admissions in the study
population B.
Compared with non-DM patients, T2DM patients were
older (mean±SD: 66.9±9.7 vs 60.3±15.2 years in study
population A; 66.7±9.8 vs 59.4±15.6 years in study population B) and more likely to be men (67.7% vs 54.6% in
study population A; 67.9% vs 53.0% in study population
B) (table 1).
T2DM was associated with more prevalent comorbidity
in most of the organ systems. This was particularly the
case for complications that had resulted from the diabetes, including diseases of the cardiovascular, renal,
ocular and nervous systems. With respect to potential
diseases underlying DIC, T2DM patients were either
equally or more likely to have sepsis, non-septic serious
infections and acute leukaemia than non-DM patients,
while solid tumour was more prevalent in non-DM
patients.

Open Access

All
Number of admission
Number of DIC
Age, sex and admission
year-adjusted OR
Further adjusting for
underlying diseases
By underlying disease
Sepsis
Number of admission
Number of DIC
Age, sex and admission
year-adjusted OR
Further adjusting for
underlying diseases
Non-septic severe infection
Number of admission
Number of DIC
Age, sex and admission
year-adjusted OR
Further adjusting for
underlying diseases
Solid tumour
Number of admission
Number of DIC
Age, sex and admission
year-adjusted OR
Further adjusting for
underlying diseases
Acute leukaemia
Number of admission
Number of DIC
Age, sex and admission
year-adjusted OR
Further adjusting for
underlying diseases

Study population A (overall
population)
non-DM
T2DM

Study population B (laboratory
data-available admissions only)
non-DM
T2DM

306 100
3287 (1.1%)
1

260 091
4640 (1.8%)
1.60 (1.52 to 1.67)

259 633
821 (0.3%)
1

53 793
307 (0.6%)
1.63 (1.43 to 1.87)

1

1.39 (1.32 to 1.45)

1

1.28 (1.11 to 1.47)

5 005
920 (18.4%)
1

9211
1 618 (17.6%)
0.97 (0.88 to 1.06)

3524
335 (9.5%)
1

1611
125 (7.8%)
0.79 (0.64 to 0.99)

1

0.98 (0.90 to 1.08)

1

0.81 (0.65 to 1.01)

17 118
226 (1.3%)
1

17 931
527 (2.9%)
2.05 (1.75 to 2.41)

14 541
73 (0.5%)
1

3681
47 (1.3%)
2.11 (1.44 to 3.07)

1

1.67 (1.41 to 1.97)

1

1.56 (1.05 to 2.30)

111 908
1 207 (1.1%)
1

82 305
1 645 (2.0%)
1.89 (1.75 to 2.04)

96 398
302 (0.3%)
1

19 127
115 (0.6%)
1.93 (1.55 to 2.40)

1

1.59 (1.47 to 1.72)

1

1.46 (1.16 to 1.83)

1 809
451 (24.9%)
1

1 604
284 (17.7%)
0.73 (0.61 to 0.86)

1 148
166 (14.5%)
1

386
33 (8.5%)
0.57 (0.38 to 0.84)

1

0.70 (0.59 to 0.84)

1

0.58 (0.39 to 0.87)

Adjustment variables were age (continuous), sex (male or female), admission year (<2011, 2011, 2012, 2013 or 2014) and underlying
diseases (sepsis, non-septic severe infection, solid tumour and acute leukaemia; yes or no, for each).
*DIC was defined based on the physician’s diagnosis of DIC only in study population A, and the physician’s diagnosis of DIC with supporting
laboratory data in study population B.
DIC, disseminated intravascular coagulation; T2DM, type 2 diabetes mellitus.

times for those with non-septic severe infection and 1.33
times for those with acute leukaemia higher than that in
non-DM group.
Since some antidiabetic medications may modify the
association between T2DM and DIC, we performed an
analysis stratiﬁed by these medications, when given in
the 30-day period prior to admission (study population
C, comprising 148 105 admissions; table 4).
Higher risk of DIC was observed in T2DM patients
treated with insulin, relative to those not treated with
insulin (fully adjusted OR: 1.53 (1.37 to 1.72)). Recent
use of dipeptidyl peptidase-4 (DPP4) inhibitor,
α-glucosidase inhibitor (α-GI) or metformin, however,
was signiﬁcantly associated with a lower risk of DIC.
Nogami K, et al. BMJ Open 2017;7:e013894. doi:10.1136/bmjopen-2016-013894

DISCUSSION
We found that T2DM was associated with a higher risk
of DIC, particularly when it had been treated recently
with insulin. When stratiﬁed by the diseases underlying
DIC, the association between T2DM and DIC was positive for admissions with non-septic severe infection or
solid tumour, null among admissions with sepsis and
negative among admissions with acute leukaemia.
DM is characterised by a high risk of atherothrombotic
disorders. As a result, the association of diabetes with
coagulation, thrombosis and ﬁbrinolysis has been
studied extensively. Despite this, we were able to ﬁnd
only a dozen case reports on DIC in diabetes patients,
and no observational research examining the association
5
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Table 2 ORs for the risk of DIC in each study population*

Open Access

All
Sepsis
Non-septic severe infection
Solid tumour
Acute leukaemia

Non-DM

T2DM

28.9% (949/3287)
36.0% (331/920)
28.3% (64/226)
37.5% (453/1207)
25.9% (117/451)

34.2%
39.2%
34.7%
38.4%
34.5%

Fatality ratio
(1586/4640)
(635/1618)
(183/527)
(631/1645)
(98/284)

1.18
1.09
1.23
1.02
1.33

T2DM, type 2 diabetes mellitus.

between diabetes and DIC. Several recent studies of DIC
have used the administrative database in Japan, the
Japanese Diagnosis Procedure Combination (DPC). The
DPC database includes administrative claims and discharge abstract data for all hospitalised patients discharged from more than 1000 hospitals.16–21 Most of
these studies have examined the association between
DIC and the administration of antithrombin or thrombomodulin, but they do not consider the association
between DIC and diabetes. Atherothrombotic complications are the main cause of mortality in patients with
diabetes. Premature atherosclerosis, increased platelet
reactivity and activation of coagulation factors with associated hypoﬁbrinolysis all contribute to increased cardiovascular risk in diabetic patients.8 9 Increased plasma
levels and/or activity of haemostatic factors, including
tissue factor,22 Factor VII (FVII),23 24 thrombin,22 25
ﬁbrinogen26–28 and plasminogen activator inhibitor-1
(PAI-1),29 30 have all been reported in diabetes patients.
The pathogenesis of DIC is similar, in terms of persistent
widespread activation of coagulation in the presence of
underlying disease.
The degree of ﬁbrinolysis nevertheless varies among
the underlying diseases and results in the patient developing three types of clinical manifestation.1 First, DIC
with suppressed ﬁbrinolysis is usually seen in sepsis. In
sepsis, coagulation activation is severe but ﬁbrinolytic
activation is mild. This is because PAI is overexpressed in
the vascular endothelium as a result of the action of
lipopolysaccharide and cytokines. Many microthrombi
remain, therefore, and microcirculatory dysfunction
leads to the progression of multiple organ failure.3 31
Second, DIC with enhanced ﬁbrinolysis is seen in APL.
In APL, coagulation and ﬁbrinolytic activation are
severe, and ﬁbrinolysis is strongly activated in response
to the slightest elevation in PAI. As a result, haemostatic
plugs (thrombi due to haemostasis) are more easily dissolved, and the symptoms of severe bleeding appear.
However, organ dysfunction seldom occurs. Third, DIC
with balanced ﬁbrinolysis is usually seen in solid
tumours, with an intermediate pathogenesis between
the ﬁrst two types described above. In this study, a
higher risk of DIC was observed in T2DM patients with
non-septic severe infection or solid cancer. A potential
cause of this higher risk is the suppressed ﬁbrinolysis by
increased PAI due to T2DM, which might promote
organ failure. Contrary to our expectation, the risk of
6

DIC was not elevated in T2DM patients with sepsis. One
potential explanation is that because ﬁbrinolysis is so
suppressed in sepsis that the antiﬁbrinolytic nature of
T2DM does not contribute to the development of DIC
in patients with sepsis. A lower risk of DIC was observed
in T2DM patients with acute leukaemia. This may be the
result of the elevated PAI in T2DM suppressing the activated ﬁbrinolysis, which may lead to attenuated bleeding
symptoms, resulting in fewer DIC diagnoses than in the
non-DM population. In fact, the risk of DIC was even
lower in the subgroup including patients with APL only.
In T2DM patients, platelets are thought to adhere to the
vascular endothelium and aggregate more readily than
in healthy people,32 which increase the risk of DIC. The
contribution of platelets to the development of DIC is
thought to be relatively lower in T2DM patients with
acute leukaemia because their platelet count is
decreased. For study population B, the association with
diabetes for each of the diseases underlying DIC was
similar to that for study population A. The higher fatality
rate in T2DM group presented in table 3 may be due to
augmented organ failure caused by increased coagulation and/or suppressed ﬁbrinolysis in T2DM.
In the analysis stratiﬁed by type of antidiabetic medication given within the 30-day period prior to admission,
T2DM patients treated with insulin had a higher risk of
DIC than patients not treated with insulin.
Insulin-treated T2DM subjects were reported to be at
greater risk of cardiovascular events, which may simply
be a reﬂection of longer disease duration increasing the
risk of complications.33 Hyperinsulinaemia is associated
with prothrombotic changes (increases in ﬁbrinogen
and PAI levels) in T2DM patients and community-based
cohorts.34 35 The higher risk associated with recent
insulin use that we observed may thus be the result of
increases in ﬁbrinogen and PAI associated with hyperinsulinaemia. Insulin resistance is thought to increase in
T2DM patients immediately before hospitalisation,
because of the stress of the disease necessitating hospitalisation. Hyperinsulinaemia is therefore likely to
develop in such situations, when insulin is administered.
However, we cannot identify the cause of the higher risk
with certainty, because of a lack of data regarding the
duration and severity of diabetes, degree of insulin resistance and the dosage of insulin needed to control blood
glucose. The lower risk of DIC observed in recent users
of DPP4 inhibitor, α-GI or metformin is supported by
Nogami K, et al. BMJ Open 2017;7:e013894. doi:10.1136/bmjopen-2016-013894
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Table 3 Case fatality of admissions
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Table 4 Effect of antidiabetic medications* on risk of DIC

All (n=148 105)
Number of admission
Number of DIC
Age, sex and admission year-adjusted OR
Further adjusting for underlying diseases
By underlying disease
Sepsis (n=5109)
Number of admission
Number of DIC
Age, sex and admission year-adjusted OR
Further adjusting for underlying diseases
Non-septic severe infection (n=10 256)
Number of admission
Number of DIC
Age, sex and admission year-adjusted OR
Further adjusting for underlying diseases
Solid tumour (n=46 590)
Number of admission
Number of DIC
Age, sex and admission year-adjusted OR
Further adjusting for underlying diseases
Acute leukaemia (n=895)
Number of admission
Number of DIC
Age, sex and admission year-adjusted OR
Further adjusting for underlying diseases

Insulin

DPP4 inhibitor

SU

α-GI

Metformin

TZD

Other

72 583
1355
1.88 (1.68 to 2.10)
1.53 (1.37 to 1.72)

50 733
507
0.89 (0.79 to 0.99)
0.86 (0.76 to 0.96)

40 854
401
0.87 (0.77 to 0.98)
0.90 (0.79 to 1.01)

30 359
300
0.83 (0.73 to 0.95)
0.85 (0.74 to 0.96)

26 722
228
0.76 (0.66 to 0.88)
0.81 (0.70 to 0.93)

14 249
137
0.88 (0.74 to 1.05)
0.89 (0.74 to 1.07)

14 429
128
0.71 (0.59 to 0.85)
0.74 (0.62 to 0.90)

3 377
541
1.33 (1.09 to 1.63)
1.34 (1.09 to 1.64)

1527
173
0.85 (0.69 to 1.04)
0.84 (0.69 to 1.03)

1002
121
0.90 (0.72 to 1.14)
0.90 (0.72 to 1.13)

848
102
0.89 (0.70 to 1.12)
0.89 (0.70 to 1.12)

625
75
0.91 (0.70 to 1.19)
0.92 (0.70 to 1.20)

329
41
0.94 (0.66 to 1.33)
0.93 (0.65 to 1.31)

403
47
0.84 (0.61 to 1.16)
0.85 (0.61 to 1.17)

5796
175
1.25 (0.91 to 1.71)
1.01 (0.73 to 1.40)

3105
69
0.99 (0.72 to 1.36)
0.91 (0.66 to 1.27)

2577
46
0.77 (0.54 to 1.10)
0.78 (0.54 to 1.12)

2039
39
0.82 (0.57 to 1.18)
0.87 (0.60 to 1.25)

1554
23
0.62 (0.40 to 0.96)
0.64 (0.41 to 1.01)

952
15
0.71 (0.41 to 1.22)
0.75 (0.43 to 1.30)

921
17
0.75 (0.45 to 1.24)
0.80 (0.47 to 1.33)

22 702
441
1.45 (1.22 to 1.73)
1.31 (1.09 to 1.56)

16 178
199
0.86 (0.72 to 1.03)
0.82 (0.68 to 0.98)

13 801
164
0.81 (0.67 to 0.98)
0.88 (0.73 to 1.07)

9078
112
0.85 (0.69 to 1.04)
0.86 (0.70 to 1.07)

7117
94
0.97 (0.78 to 1.21)
1.04 (0.83 to 1.30)

4544
54
0.86 (0.65 to 1.15)
0.88 (0.66 to 1.18)

4288
61
0.95 (0.73 to 1.25)
1.02 (0.77 to 1.34)

528
78
1.94 (1.17 to 3.21)
1.77 (1.06 to 2.95)

317
26
0.87 (0.50 to 1.50)
0.86 (0.50 to 1.50)

258
23
0.84 (0.49 to 1.42)
0.82 (0.48 to 1.40)

173
15
0.86 (0.47 to 1.56)
0.81 (0.45 to 1.48)

148
14
1.09 (0.57 to 2.09)
1.11 (0.58 to 2.13)

98
9
0.76 (0.36 to 1.62)
0.70 (0.33 to 1.51)

58
3
0.42 (0.12 to 1.43)
0.39 (0.11 to 1.37)

Adjustment variables were age (continuous), sex (male or female), admission year (<2011, 2011, 2012, 2013 or 2014) and underlying diseases (sepsis, non-septic severe infection, solid tumour
and acute leukaemia; yes or no, for each).
*Medications given within 30 days before admission.
α-GI, α-glucosidase inhibitor; DIC, disseminated intravascular coagulation; DPP4, dipeptidyl peptidase-4; SU, sulfonylurea; TZD, thiazolidinedione.
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those not providing laboratory data. Third, the data
regarding the use of antidiabetic medication within
30 days prior to admission may not be complete,
because data from the primary care clinics and hospitals
were not available. Finally, we were unable to eliminate
the impact of potential confounding factors such as
levels of haemostatic factors, insulin resistance and
hydration status, because of the lack of data.
In summary, we found that T2DM is associated with a
higher risk of DIC, particularly in patients treated
recently with insulin, and among admissions with solid
tumour or non-septic severe infection. In clinical practice, physicians should be more suspicious in T2DM
patients who present with typical signs and symptoms of
DIC, especially in patients treated recently with insulin,
and among admissions with solid tumour or non-septic
severe infections. However, as this is the ﬁrst study to
show a quantitative association between T2DM and DIC,
it would be important to see whether other studies
support our study ﬁndings.
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