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Platelets play an important role in the processes of hemostasis, wound 
healing, inflammatory response, and thrombosis (1,2).The value of 

normal platelet count ranges from 150,000 to 440,000 platelets per cubic 
millimeter of human blood.3 Thrombocytopenia is a disorder characterized 
by an abnormally low platelet count (3,4). Since thrombocytopenia can cause 
capillary and mucosal bleeding, (5) infusion of platelets should be considered 
when patients show symptoms of capillary or mucosal bleeding with a 
platelet count of less than 50 ˟ 109 per liter or when the platelet count is less 
than 20 ˟ 109 per liter (3). The main cause of thrombocytopenia is that the 
balance between formation and destruction of platelets is broken (4). Various 
factors including blood diseases, immunity, tumors, drugs, and infections 
can cause thrombocytopenia (6-8). Existing studies have shown that some 
severe sepsis and viral infections can also cause thrombocytopenia (9-12). 
However, it is still unclear that whether the bloodstream infection (BSI) and 
thrombocytopenia are correlated and which kind of microbial infection is 
more likely to cause thrombocytopenia. To resolve these two questions, a 
retrospective cohort controlled trial was performed on the blood culture 
results and platelet count of 6,094 patients who had been treated in the First 
Affiliated Hospital of Wenzhou Medical University from 2014 to 2016.

METHODS

Study site and patients

A total of 2,607 patients, which had shown positive results of blood culture 
and measured platelet count within 48 hours after blood collection at the 
First Affiliated Hospital of Wenzhou Medical University from June 2014 to 
December 2016, were included in this study. Two hundred and twenty-seven 
patients with blood diseases and senventy-two patients with hepatocirrhosis 
were excluded, and the remaining 2,308 were eligible. At the same time, 
4,200 patients with negative blood culture were randomly collected. Three 
hundred and thirty-eight patients with blood diseases and seventy-six 
patients with hepatocirrhosis were excluded, and the remaining 3,786 were 
eligible (Figure 1). The differences of incidence of thrombocytopenia within 
hepatocirrhosis and solid tumor and the other patients were analysed. 

Strain identification

The bacteria transferred from the blood culture bottle were purely cultured on 
a blood agar plate. Gram staining and oxidase experiments were conducted 
according to the instructions of the automatic microbiological analyzer. 

Based on these experimental results, the appropriate identification strips 
were selected, and the strains were identified with Vitek 2 Identification 
System (bioMérieux). All operations shall be conducted strictly in accordance 
with the instructions.

Platelet count analysis

Through sterile blood collection, 1.5 mL of venous blood was collected from 
a patient into the vacuum blood collection tube (Becton, Dickinson and 
Company) and then evenly mixed through oscillation. After that, Sysmex 
XE-2100 system (Sysmex Corporation) was used to count and analyze the 
platelets.

Statistical analysis

Pearson’s chi-squared test was performed on the comparison of 
thrombocytopenia percentages, and p<0.05 was considered as a statistically 
significant difference. Chi-square segmentation was used for comparison 
between multiple experimental groups.

RESULTS

In this study, a retrospective cohort controlled trial was conducted to 
analyze the platelet count of 2,308 blood culture-positive and 3,786 blood 
culture-negative patients who had undergone treatment from June 2014 to 
December 2016. Among them, the blood culture-positive patients averaged 
61.29 ± 16.08 (95% CI 60.64 to 61.95) years old, while the blood culture-
negative patients averaged 57.00 ± 19.03 (95% CI 56.39 to 57.61) years 
old. The ratio of male to female was 1465:843 among the positive patients, 
and 2284:1502 among the negative patients. Through analysis on the 
patients’ blood culture result and platelets count, it was found that the 
thrombocytopenia incidences of the blood culture-positive and negative ones 
were 3.0% and 0.8% at PLT less than 20; 9.9% and 4.3% at PLT less than 50; 
and 26.0% and 14.4% at PLT less than 100. Then Person’s chi-squared test 
was performed on thrombocytopenia incidences at three PLT levels, showing 
significant differences between each two of them (P<0.001) (Table 1).

Colonies isolated from the blood culture were classified after Gram staining, 
into three groups: Gram-negative bacteria, Gram-positive bacteria, and fungi. 
Then the three groups were analyzed at three platelet levels. Results showed 
that at PLT less than 20, the incidences of thrombocytopenia in the Gram-
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negative bacteria, Gram-positive bacteria, fungi, and blood culture-negative 
groups were 4.2%, 1.3%, 5.7%, and 0.8% (P<0.001); at PLT less than 50, 
the incidences were 11.7%, 6.7%, 20.0%, and 4.3% (P<0.001); at PLT less 
than 100, the incidences were29.9%, 20.9%, 30.5%, and 14.4% (P<0.001), 
as shown in Table 2. Then Pearson’s chi-squared test was performed on the 
above incidences at various platelet levels. Results showed differences in 
incidences between the three groups at all three levels (P<0.001). Pairwise 
analysis found that Gram-negative bacteria were more likely than Gram-
positive to cause thrombocytopenia at all three levels (P<0.001) (Table 2).

Note: By using Pearson Chi-squared test, it was found that all the p values 
between the Gram-negative bacteria, Gram-positive bacteria, fungi, and 

blood culture-negative groups were less than 0.001, suggesting that the first 
three groups were more likely than the negative control group to cause 
thrombocytopenia. Then pairwise comparison showed that the p value 
between the Gram-negative and Gram-positive bacteria was less than 0.001, 
suggesting that Gram-negative bacteria was more likely than Gram-positive 
bacteria to cause thrombocytopenia.

The blood culture-positive samples were identified by standard procedures, 
and the relationship between the strains and thrombocytopenia was analyzed 
(Table 3). The infectious bacteria with a percentage less than 1% among 
blood culture-positive bacteria (i.e., fewer than 23 cases) were not analyzed 
in this paper. The incidence of thrombocytopenia was compared with the 
negative control group, and the results were shown in Table 3.

DISCUSSION

Existing studies have shown that hematopathy is associated with 
thrombocytopenia (3). The incidence of thrombocytopenia was significantly 
greater in patients with cirrhosis than in the control group. The P value of 
the solid tumor group and the control group was greater than 0.05, so the 
difference was not considered. Therefore, we excluded the cases of blood 
diseases and cirrhosis in this experiment, and incorporated the entity tumor 
group into the experiment.

Through a retrospective cohort controlled trial, this paper found that the 
blood culture-positive (i.e., BSI) patients were more likely than the negative 
ones to cause thrombocytopenia, as showed in Table 1. However, the study by 
Stephan et al. indicated that at the surgical intensive care unit, the mortality 
of patients with thrombocytopenia was 18% higher than that ones with 
normal platelet count (mortality rate: 38% vs 20%) (13,14). Therefore, if 
BSIs were timely managed, the mortality might be reduced.

Through Gram staining analysis on the infectious bacteria, it was found 
that Gram-negative bacteria were more likely than the positive ones to cause 
thrombocytopenia, as showed in Table 2. This may be due to more endotoxin 

Positive (n=2308) Negative (n=3786) p value
PLT<20 69 (3.0%) 29 (0.8%) < 0.001
PLT<50 228 (9.9%) 141 (4.3%) < 0.001

PLT<100 599 (26.0%) 547 (14.4%) < 0.001

TABLE 1 
Comparison of thrombocytopenia incidences in blood culture-positive and negative cases

Gram-negative bacteria 
(n=1177) Gram-positive bacteria (n=999) Fungi (N=105) negative (n=3786) p value 

PLT <20 50 (4.2%) 13 (1.3%) 6 (5.7) 29 (0.8%) <0.001
PLT <50 138 (11.7%) 67 (6.7%) 21 (20.0%) 161 (4.3%) <0.001

PLT <100 352 (29.9%) 209 (20.9%) 32 (30.5%) 547 (14.4%) <0.001

TABLE 2 
Comparison of thrombocytopenia incidences by Gram-negative bacteria, Gram-positive bacteria and fungi

Infectious bacteria Infected cases
Cases with 

PLT<100
incidence p value 

Pseudomonas aeruginosa 39 18 46.2% <0.001
Klebsiella pneumoniae 251 89 35.5% <0.001

Acinetobacter baumannii 75 25 33.3% <0.001
Candida albicans 41 13 31.7% 0.006

Staphylococcus aureus 131 36 27.5% <0.001
Escherichia coli 419 109 26.0% <0.001

Staphylococcus warneri 24 6 25.0% 0.146
Staphylococcus capitis 63 15 23.8% 0.046
Enterococcus faecium 41 9 22.0% 0.180

Staphylococcus hominis 159 28 17.6% 0.253
Staphylococcus haemolyticus 71 12 16.9% 0.501
Staphylococcus epidermidis 167 28 16.8% 0.432

Enterobacter cloacae 33 5 15.2% 0.806
Enterococcus faecalis 24 3 12.5% 1.00

Negative control 3786 547 14.4%
Note: The bacteria with a percentage accounting for less than 1% among the positive cases were excluded

TABLE 3
Comparison of thrombocytopenia incidences by different strains

Figure 1) Flow chart of case collection for blood culture
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produced by the Gram-negative bacteria. The study by Francois et al. found 
that endotoxin could induce thrombocytopenia (15). Bacterial endotoxin 
inhibits platelet production by inhibiting the bone marrow megakaryocytes 
in patients. Through the identification of infectious strains, Pseudomonas 
aeruginosa, Acinetobacter baumannii, and Klebsiella pneumonia were more likely 
to cause thrombocytopenia. In light of this, in the future management of 
BSI, we should be particularly cautious about the thrombocytopenia possibly 
caused by the infections of these bacteria.

Main messages 

• Bloodstream infection can cause thrombocytopenia.

• Gram-negative bacteria are more inclined to cause thrombocytopenia 
than Gram-positive ones.

• Pseudomonas aeruginosa, Acinetobacter baumannii, and Klebsiella 
pneumonia were more inclined to cause thrombocytopenia.

Current research questions

• The relationship between bloodstream infection and 
thrombocytopenia.

• The difference in the ability of gram-negative bacteria and positive 
ones to cause thrombocytopenia.

• Which strains of microbial infections in human blood is more likely 
to cause thrombocytopenia
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