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Abstract
aimed to analyze the relationship between preoperative D-dimer level and AKI following non-cardiac
surgery.

Method: This was a single-center retrospective cohort study for elective non-cardiac surgery from January
1, 2012, to December 31, 2018. The endpoint was the occurrence of AKI 7 days postoperatively in the
hospital. The non-linear relationship was described using the generalized additive model. ROC and
minimum P-value approach identi�ed possible cut-off points. D-dimer's odds ratio as continuous,
quantile, and dichotomous variables by various cut-off points for postoperative AKI were calculated in
multivariate logistic regression models before and after propensity score weighting.

Results: Of the 55439 surgery, 5.0% (2779 cases) suffered postoperative AKI. Non-linearity was found
between D-dimer and postoperative AKI. The odds ratio for D-dimer before and after propensity score
weighting was (≤ 0.380 µg/mL as reference, minimum P-value cut-off point) 1.35 (1.20-1.49), P < 0.001
and 1.25 (1.09-1.43), P = 0.001, respectively; (≤ 0.165 µg/mL as reference, ROC cut-off point) 1.24 (1.12-
1.37), P < 0.001 and 1.18 (1.06-1.31), P = 0.002, respectively. Sensitivity analysis showed similar results.
Heterogeneity subgroup analysis showed that patients with normal preoperative creatinine, hemoglobin
level, and intraperitoneal surgery or more complex surgery seemed to be more vulnerable to elevated D-
dimer.

Conclusions: Preoperative D-dimer was signi�cantly associated with postoperative AKI following non-
cardiac surgery. The optimal cut-off point for preoperative D-dimer was 0.165 µg/mL by ROC approach
and 0.38 µg/mL by minimum P-value approach.

Key Points
Question: Is elevated preoperative D-dimer associated with acute kidney injury after non-cardiac surgery?

Finding: The odds ratio for D-dimer (more than 0.38 µg/mL) was 1.35 (1.20-1.49), P < 0.001.

Meaning: Elevated preoperative D-dimer is associated with acute kidney injury after non-cardiac surgery

Background
D-dimer is a �brin degradation product in a routine blood test commonly used to diagnose thrombosis,
disseminated intravascular coagulation, and aortic dissection. Recent studies found that D-dimer is
related to impaired renal function and elevated serum creatinine after coronary arterial PCI patients.
However, there are no reports on the association between preoperative D-dimer and renal function after
non-cardiac surgery. The authors hypothesized that elevated preoperative D-dimer is associated with
postoperative AKI after non-cardiac surgery. The purpose of this retrospective observational study was to
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investigate their relationship and to identify possible optimal threshold that predicted the differential risks
of AKI in adult patients who underwent non-cardiac surgery at a large tertiary teaching medical center.

Methods

Study design, setting, population, and data collection
This single center retrospective observational cohort study was conducted at Peking University First
Hospital, a giant teaching hospital in China with 1800 beds. The Ethics Committee approved this study.
Due to the retrospective nature and none patient follow-up, and no patients' identi�cation information
was involved, the IRB waived the written informed consent requirement.

This study extracted data from the hospital’s perioperative database.1 Adults (age ≥ 18 years old) who
underwent elective non-cardiac surgery between January 1, 2012, and December 31, 2018, were screened.
Surgery identi�cation was based on the International Classi�cation of Diseases and Procedures, Ninth
Clinical Revision volume 3 (ICD-9-v3).

The procedures included otolaryngology, general surgery, urology, gynecology, orthopedics, neurosurgery,
vascular and thoracic surgery while excluding cardiac, obstetrics, and emergency surgery. Only the �rst
procedure record was used by patients who have operated more than two times a year. If the two
operations' time intervals were less than three months, the second operation would not be registered.
Surgery under local in�ltration anesthesia was also omitted from this analysis.

Variables Used In The Present Study
The information on each patient collected in the present study included their demographic and essential
characteristics (e.g., body mass index, BMI, gender, age, smoking, and alcohol habits); preoperative co-
existing disorders (e.g., hypertension, coronary artery disease, preoperative hemoglobin, albumin,
creatinine levels), and intraoperative parameters (e.g., intraoperative hypotension, blood transfusion,
anesthetic technique, The modi�ed John Hopkins Hospital criteria, MJHSC, whether or not intraperitoneal
surgery, mean intraoperative heart rate).10,11 The modi�ed John Hopkins Hospital criteria (MJHSC) were
used to categorize the surgical complexity.10,11 (Variables de�nition was shown in Table S1).

Study Endpoints
The primary endpoint was any patient with AKI within seven days after surgery in the hospital. The
authors used KDIGO as the criteria for AKI, de�ned by the patient's postoperative serum creatinine level
increase to no less than 26.5 µmol/l within 48 hours, or 1.5 times from the baseline 7 days after surgery,
or initialization of blood dialysis. 2–8 GFR value or urine output was not included in the de�nition of the
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outcome as postoperative creatinine level dramatically �uctuates, which could cause an inaccurate
estimate of eGFR.

Statistical analysis
Patients were separate into two groups according to the D-dimer cut-off point. Continuous variables with
a normal or non-normal distribution were compared using the Student t-test or Mann-Whitney U-test. The
Kolmogorov-Smirnov test was used to determine whether the data were normally distributed. Categorical
variables were compared using the Chi-Square test or the continuity corrected Chi-Square test. Rank
variables were compared using the Kruskal-Wallis H-test. A two-sided p-value < .05 was considered
signi�cant.

Non-linear relationship between D-dimer and on AKI
This study examined the D-dimer's unadjusted relationship and the risk of AKI using a cubic spline
function by General Additive Models (GAM). The marginal effect of preoperative D-dimer on
postoperative AKI was calculated and plot.

Minimum P-value approach for D-dimer threshold
This study tried to locate the in�ection point dividing the D-dimer into two clinically meaningful
categories.9–13 If we observed an in�ation area, the optimal threshold for the D-dimer was determined
using the minimum P-value approach. This approach evaluated every possible threshold of the D-dimer
at intervals of 0.01 µg/mL in the multivariate logistic regression models. The D-dimer that demonstrated
the smallest statistically signi�cant P-value was selected as the optimal threshold to divide the D-dimer
into two groups.

Analysis Of The Propensity Score Weighting
To increase the robustness, the present study balanced the two groups (patients’ D-dimer below or above
cut-off point) using the propensity score (PS) weighting, which diminishes the effects of measured
confounding factors and obtains a less biased result in observational studies. The PS weights were
calculated using gradient boosted regression models, in which whether patients’ D-dimer was below or
above cut-off point was the dependent variable. 12,13 Unbalanced preoperative factors (age, gender, body
mass index, smoking and drinking habits, preoperative hemoglobin, albumin, creatinine level, co-existing
disorders, surgery duration, cancer surgery, intraoperative blood transfusion, surgical complexity,
intraperitoneal, anesthesiology experience) was included as independent variables. D-dimer's adjusted
odds ratio from two new cohorts with propensity weights was calculated and considered to be robust and
less biased.

Statistical Packages
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All data management and statistical analysis were performed using the R programming language
(v.3.5.2).

Result

Patients’ baseline characteristics
For the period March 2012 to December 2018. 72,184 elective non-cardiac surgery were screened, and
ultimately a total of 55,439 surgery were analyzed (Fig. 1).

 

The median age was 59 years old, 51 % women, the mean body mass index was 24.5 ± 3.7 kg/m2, mostly
ASA class II. The most common surgery was the digestive tract (39.5%) and genital or urinary surgery
(23.8%), with a median operation duration of 91 (51–63 interquartile range, IQR) minutes (Table 1).
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Table 1
Patient characteristics and operative variables strati�ed by D-dimer cut-off point.

characteristic ALL

(n = 55,439)

D-dimer ≤ 0.38
µg/mL (n = 48,284)

D-dimer > 0.38
µg/mL (n = 7155)

P
value

Age [yr; median (IQR)] 59(46–69) 59(46–69) 63(51–74) < 
0.001

female gender, [n (%)] 28282(51.0%) 24699(51.2%) 3583(50.1%) 0.091

Body mass index, kg/m2 24.5 ± 3.7 24.5 ± 3.7 24.2 ± 4.0 0.001

smoking, [n (%)] 7130(12.9%) 6236(12.9%) 894(12.5%) 0.331

drinking, [n (%)] 5975(10.8%) 5205(10.8%) 770(10.8%) 0.979

Baseline SBP, mmHg 129.7 ± 15.9 129.7 ± 15.7 130.2 ± 17.2 < 
0.001

Baseline DBP, mmHg 77.2 ± 9.6 77.3 ± 9.5 75.9 ± 10.0 < 
0.001

Preoperative hemoglobin,
g/L

129.8 ± 33.0 130.6 ± 32.0 113.0 ± 44.4 < 
0.001

Preoperative serum
creatinine, mmol/L

85.5 ± 60.2 84.3 ± 49.4 107.7 ± 160.2 < 
0.001

Preoperative albumin, g/L 41.6 ± 6.8 42.0 ± 5.9 33.1 ± 13.9 < 
0.001

Co-existing disease        

hypertension 19140(34.5%) 16078(33.3%) 3062(42.8%) < 
0.001

Coronary artery disease 8045(14.5%) 6475(13.4%) 1570(21.9%) < 
0.001

Heart failure 667(1.2%) 435(0.9%) 232(3.2%) < 
0.001

Stroke 1620(2.9%) 1220(2.5%) 400(5.6%) < 
0.001

diabetes mellitus 929(1.7%) 696(1.4%) 233(3.3%) < 
0.001

Renal insu�ciency 4452(8.0%) 3429(7.1%) 1023(14.3%) < 
0.001

Dyslipidemia 37455(67.6%) 32688(67.7%) 4767(66.6%) 0.072

a: All values are reported as No. (%) unless otherwise speci�ed.



Page 7/21

characteristic ALL

(n = 55,439)

D-dimer ≤ 0.38
µg/mL (n = 48,284)

D-dimer > 0.38
µg/mL (n = 7155)

P
value

COPD 981(1.8%) 642(1.3%) 339(4.7%) < 
0.001

Anemia 2288(4.1%) 1952(4.0%) 336(4.7%) 0.010

ASA-PS       < 
0.001

I 12351(22.3%) 11632(24.1%) 719(10.0%)  

II 37952(68.5%) 33465(69.3%) 4487(62.7%)  

III 4929(8.9%) 3132(6.5%) 1797(25.1%)  

IV or more 207(0.4%) 55(0.1%) 152(2.1%)  

Surgery type       < 
0.001

Eye/ear 1486(2.7%) 1435(3.0%) 51(0.7%)

Integumentary 2208(4.0%) 2040(4.2%) 168(2.3%)

Genital/urinary 13158(23.7%) 12081(25.0%) 1077(15.1%)

Musculoskeletal 6275(11.3%) 5078(10.5%) 1197(16.7%)

Nervous 2368(4.3%) 1975(4.1%) 393(5.5%)

Vascular 1495(2.7%) 1182(2.4%) 313(4.4%)

Digestive 21829(39.4%) 18616(38.6%) 3213(44.9%)

Respiratory 3584(6.5%) 3184(6.6%) 400(5.6%)

Other 3036(5.5%) 2693(5.6%) 343(4.8%)

Surgery time, [min;
median (IQR)]

92(51–164) 90(50–161) 128(78–212) < 
0.001

Anesthesia duration, [min;
median (IQR)]

158(107–
246)

155(105–242) 207(148–306) < 
0.001

Intraoperative �uid
administration

       

Infusion volume 1100(1000–
1900)

1100(950–1801) 1600(1100–2600) < 
0.001

Crystal 1100(600–
1600)

1100(600–1600) 1400(1000–2100) < 
0.001

a: All values are reported as No. (%) unless otherwise speci�ed.
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characteristic ALL

(n = 55,439)

D-dimer ≤ 0.38
µg/mL (n = 48,284)

D-dimer > 0.38
µg/mL (n = 7155)

P
value

Colloid 0(0-500) 0(0-500) 100(0-500) < 
0.001

Estimated blood loss, [ml;
median (IQR)]

0(0-100) 0(0-100) 50(0-200)  

Intraoperative blood
infusion

5743(10.4%) 4365(9.0%) 1378(19.3%) < 
0.001

Urine, [ml; median (IQR)] 0(0-350) 0(0-300) 200(0-500) < 
0.001

Intraoperative
hypotension

582(1.0%) 377(0.8%) 205(2.9%) < 
0.001

Intraoperative mean HR,
bpm

      < 
0.001

60–65 12083(22.2%) 10880(22.9%) 1203(17.1%)  

< 60 16018(29.4%) 14654(30.8%) 1364(19.4%)  

65–75 15872(29.1%) 13981(29.4%) 1891(26.9%)  

> 75 10567(19.4%) 7994(16.8%) 2573(36.6%)  

a: All values are reported as No. (%) unless otherwise speci�ed.

Of the 55439 surgery, 2779 [5.0 %; 95% con�dence interval 4.8% − 5.2%] developed AKI; Patients with AKI
had a higher in-hospital mortality and longer hospitalization (0.8 vs 0.1%; P < 0.001; median, 6 vs 3 days;
P < 0.001) (Table S2).

Association Between D-dimer And Aki
The marginal effect in the generalized additive model showed a non-linear relationship between D-dimer
and postoperative AKI. (Fig. 2)
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Table 2
Models to predict postoperative AKI; aOR, adjusted odds ratio; CI, con�dence interval;

  Patient/operative
variables only

Patient/operative variables and
Anesthetic type

aOR (95% CI)a P-
value

aOR (95% CI) P-value

Gender, (female) 1.37 (1.25 ~ 
1.49)

< .001 1.37 (1.25 ~ 1.50) < .001

Age, (< 40 years old) reference 0.001 reference  

40–50 1.17 (0.96 ~ 
1.38)

  1.18 (0.96 ~ 1.39) 0.008

50–60 1.31 (1.09 ~ 
1.53)

  1.30 (1.08 ~ 1.52)  

60–70 1.16 (0.97 ~ 
1.35)

  1.14 (0.95 ~ 1.33)  

>= 70 1.35 (1.13 ~ 
1.58)

  1.29 (1.07 ~ 1.50)  

BMIc, kg/m2 (18.5–24.9) reference 0.001 reference 0.001

< 18.5 1.37 (1.12 ~ 
1.63)

  1.37 (1.11 ~ 1.62)  

25.0-29.9 1.10 (0.99 ~ 
1.21)

  1.11 (1.00 ~ 1.22)  

> 30.0 1.23 (1.07 ~ 
1.38)

  1.23 (1.08 ~ 1.39)  

Hypertension 1.32 (1.20 ~ 
1.45)

< .001 1.33 (1.20 ~ 1.45) < .001

Preoperative hemoglobin, (< 
100 g/L)

reference < .001 reference < .001

100–110 0.81 (0.68 ~ 
0.95)

  0.83 (0.69 ~ 0.96)  

110–120 0.56 (0.47 ~ 
0.65)

  0.58 (0.48 ~ 0.67)  

> 120 0.46 (0.40 ~ 
0.52)

  0.49 (0.43 ~ 0.55)  

a: adjusted odds ratio

b: According to modi�ed Johns Hopkins Surgical Criteria.

c: BMI, body mass index
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  Patient/operative
variables only

Patient/operative variables and
Anesthetic type

aOR (95% CI)a P-
value

aOR (95% CI) P-value

Preoperative creatinine, (< 133
mmol/L)

4.00 (3.40 ~ 
4.61)

< .001 3.90 (3.31 ~ 4.50) < .001

Preoperative albumin, (> 40
g/L)

0.41 (0.37 ~ 
0.45)

< .001 0.44 (0.39 ~ 0.48) < .001

Cancer to benign surgery 1.63 (1.47 ~ 
1.78)

< .001 1.63 (1.48 ~ 1.78) < .001

Complexity of surgery b (Low) reference < .001 reference < .001

Medium 2.25 (1.99 ~ 
2.51)

  2.21 (1.96 ~ 2.47)  

High 1.76 (1.51 ~ 
2.01)

  1.73 (1.49 ~ 1.98)  

Intraperitoneal operation 0.82 (0.72 ~ 
0.91)

0.001 0.82 (0.72 ~ 0.91) 0.001

Intraoperative hypotension 1.66 (1.20 ~ 
2.11)

< .001 1.62 (1.18 ~ 2.07) 0.001

Intraoperative blood
transfusion

0.98 (0.85 ~ 
1.10)

0.717 0.96 (0.84 ~ 1.08) 0.526

Intraoperative
dexmedetomidine use

0.93 (0.85 ~ 
1.01)

0.120 0.94 (0.85 ~ 1.02) 0.153

Intraoperative colloid use 1.44 (1.29 ~ 
1.58)

< .001 1.43 (1.29 ~ 1.57) < .001

D-dimer, (> 0.380 µg/mL) - - 1.35 (1.20 ~ 1.49) < .001

a: adjusted odds ratio

b: According to modi�ed Johns Hopkins Surgical Criteria.

c: BMI, body mass index

The results of the multivariate logistic regression results showed an association between D-dimer and
postoperative AKI. The odds ratio for D-dimer (D-dimer ≤ 0.38 µg/mL as reference, minimum P-value
approach) was 1.35 (1.20–1.49), P < 0.001 and, (D-dimer ≤ 0.165 µg/mL as reference, ROC approach,
Figure S1) 1.24 (1.12–1.37), P < 0.001, respectively. (Table 3)
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Table 3
Odds ratio of D-dimer as continuous variable, as categorical variable by IQR or cut-point in crude and

adjusted models.

  Model 1 Model 2 Full model

aOR (95%
CI)

P-
value

aOR (95%
CI)

P-
value

aOR (95%
CI)

P-
value

Continous D-dimer 1.73 (1.64–
1.82)

< .001 1.63 (1.54–
1.71)

< .001 1.15
(1.07–
1.23)

< .001

D-dimer quintile, µg/mL            

< 0.05 reference   reference   reference  

0.05–0.08 1.22 (1.03–
1.41)

0.013 1.19 (1.01–
1.38)

0.027 1.10
(0.93–
1.28)

0.237

0.08–0.13 1.28 (1.09–
1.48)

0.001 1.23 (1.04–
1.41)

0.008 1.01
(0.86–
1.17)

0.872

0.13–0.25 1.88 (1.61–
2.14)

< .001 1.73 (1.48–
1.98)

< .001 1.12
(0.95–
1.29)

0.13

> 0.25 3.77 (3.30–
4.25)

< .001 3.35 (2.91–
3.80)

< .001 1.37
(1.17–
1.57)

< .001

D-dimer cut-point before PS
weighting

  < .001   < .001   < .001

≤ 0.380 µg/mL      

> 0.380 µg/mL 3.12 (2.83–
3.40)

2.77 (2.51–
3.03)

1.35
(1.20–
1.49)

D-dimer cut-point after PS
weighting

  < .001   < .001   0.001

Model 1: Crude model

Model 2: Crude model + age, gender

Full model: Model 2 + body mass index, hypertension, preoperative hemoglobin, creatinine, albumin
level, cancer surgery, surgical complexity, intraperitoneal surgery, intraoperative blood transfusion,
intraoperative hypotension, intraoperative dexmedetomidine and colloid use.

IQR: interquartile range

aOR: adjusted odds ratio

CI: con�dence interval
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  Model 1 Model 2 Full model

aOR (95%
CI)

P-
value

aOR (95%
CI)

P-
value

aOR (95%
CI)

P-
value

≤ 0.380 µg/mL      

> 0.380 µg/mL 1.30 (1.14–
1.47)

1.27 (1.12–
1.45)

1.25
(1.09–
1.43)

D-dimer cut-point before PS
weighting

  < .001   < .001   < .001

≤ 0.165 µg/mL

> 0.165 µg/mL 2.60 (2.39–
2.81)

2.35 (2.15–
2.55)

1.24
(1.12–
1.37)

D-dimer cut-point after PS
weighting

  < .001   < .001   0.002

≤ 0.165 µg/mL

> 0.165 µg/mL 1.25 (1.13–
1.38)

1.23 (1.11–
1.37)

1.18
(1.06–
1.31)

Model 1: Crude model

Model 2: Crude model + age, gender

Full model: Model 2 + body mass index, hypertension, preoperative hemoglobin, creatinine, albumin
level, cancer surgery, surgical complexity, intraperitoneal surgery, intraoperative blood transfusion,
intraoperative hypotension, intraoperative dexmedetomidine and colloid use.

IQR: interquartile range

aOR: adjusted odds ratio

CI: con�dence interval

The logistic regression showed that besides old age, extreme BMI, abnormal preoperative serum
creatinine, albumin, Intraperitoneal surgery, and intraoperative blood transfusion were all risk factors
(Table 2). The variance in�ation factor of each variable in the multivariate logistic regression models was
no more than 2, suggesting no multicollinearity. The NRI, IDI, and c-statistics for multivariate models with
or without D-dimer showed in Table S3.

Results Of The Analysis Of The Ps Weighting
After the PS weighting, preoperative variables were satisfactorily balanced (Table S3,S4). The
recalculated logistic odds ratio with weighting was for D-dimer (D-dimer ≤ 0.380 µg/mL as reference,
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minimum P-value approach) was 1.25 (1.09–1.43), P = 0.001 and (D-dimer ≤ 0.165 µg/mL as reference,
ROC approach) 1.18 (1.06–1.31), P = 0.002, respectively. (Table 3)

Heterogeneity And Sensitivity Analysis
An analysis of patients' subgroups based on their characteristics showed interaction in their gender,
preoperative creatinine, hemoglobin levels, and whether receiving intraperitoneal surgery or surgery
complexity. Patients with normal creatinine and hemoglobin level and intraperitoneal or more complex
surgery seemed to be more vulnerable to elevated D-dimer (Fig. 3). The relationship between anesthetic
types and AKI was qualitatively preserved across the sensitivity analyses (Table 3).

 

Discussion
The present study showed that postoperative AKI occurred in 5% of adult patients undergoing elective
non-cardiac surgery. Multivariable adjustment before or after propensity score weighting showed that
elevated D-dimer was strongly associated with AKI. The ROC approach's optimal cut-off point and
minimum P-value approach were 0.165 and 0.38 µg/mL, respectively.

Studies have found that D-dimer is related to renal insu�ciency.41–50 Yang et al. found that the D-dimer
level could predict AKI and mortality in ST-elevated myocardial infarction patients.41 Guerchicoff also
reached a similar conclusion.50 Schefold et al. found even for patients with suspected concurrent
thrombotic diseases or thrombosis, D-dimer still has predictive value.45 Lu et al. found that for
continuous renal replacement therapy (CRRT) patients, D-dimer can predict 28-day mortality.48 Even for
pregnant women, elevated D-dimer is associated with AKI.43 It can be seen that D-dimer's association
with AKI is cross-crowd.

Possible mechanisms of elevated D-dimer and AKI include in�ammation and vascular endothelial
dysfunction. Shebuski et al. thought the relationship between the degree of activation of coagulation and
AKI following cardiac operations could be partially explained by impairment of microcirculation and
endothelial cell dysfunction.44 Yang et al. believe excessive D-dimer is mostly cleared by renal excretion,
so higher D-dimer levels also indicate renal function damage, which indirectly reveals a decrease in the
kidney's capacity to excrete the contrast agent, further increasing the contrast agent's direct cytotoxicity.41

Some studies have shown that prothrombotic states can cause in�ammatory reactions by inducing the
release of IL-1β, IL6, P-selectin, which can also be involved in the AKI process.46,49

In reality, various anesthetic medication, antibiotics, intraoperative hymodynamic instability and stress
factors would damage kidney integrity and functionality. Preoperative D-dimer elevation could be an sign
beyond other risk factors for AKI.
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Our research has some advantages. First, to our knowledge, this research is the �rst to investigate the
relationship between D-dimer and AKI after non-cardiac surgery based on an analysis of real-world
clinical data. Second, this study found heterogeneity for certain perioperative variables (creatinine and
hemoglobin level, intraperitoneal surgery, and surgery complexity). Third, this study tried to identify
possible optimal cut-off points using different main stream approaches. Fourth, this study implemented
multiple robustness measures by multiple sensitivity analyses and propensity score weighting analysis.
Finally, our study lights the direction for further research and provide a reference for clinical practice.

AKI results in a higher rate of death, increased hospitalization, and higher costs. Identifying the possible
risk factors associated with AKI that can be handled is crucial. Complete understanding, regular
laboratory tests, and determination of speci�c medication needed for those at high risk of AKI can
improve their prognosis at a relatively low cost and ultimately reduce the medical services they need.

The authors made every effort to follow an improved research design and improve the present study's
database quality. However, speci�c inadequacies were unavoidable and included 1. This investigation
was a retrospective observational study, which may result in selection bias. 2. The single-center feature
reduces generalization, resulted in a decreased value of the cut-off point of D-dimer. 3. The causal
relationship between D-dimer and AKI could not be drawn. 4. Postoperative examinations were not
performed routinely every day on each patient but were based on clinical symptoms and signs, resulting
in underestimating. A tiny part of patients were discharged from the hospital within seven days of having
surgery, which means that a small number of primary outcome events were not detected.

Conclusion
The present study found that preoperative D-dimer was signi�cantly associated with AKI following non-
cardiac surgery. The optimal cut-off point for preoperative D-dimer was 0.165 µg/mL by ROC approach
and 0.380 µg/mL by minimum P-value approach.

Abbreviations
AKI
acute kidney injury
CRRT
continuous renal replacement therapy
eGFR
Estimated Glomerular Filtration Rate
ICD-9-v3
International Classi�cation of diseases and procedures, Ninth Revision Clinical Revision volume 3
ICD
International Classi�cation of diseases and procedures
MJHSC
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Modi�ed John Hopkins hospital criteria
PS
propensity score
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Figure 1

Flow diagram of the study population. AKI: acute kidney injury
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Figure 2

Cubic spline function curves of the unadjusted relationship between preoperative D-dimer and the
probability of AKI. Shaded areas represent 95% confidence intervals. SBP: systolic blood pressure AKI:
acute kidney injury

Figure 3
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Subgroup analyses stratified by patient and operative variables. The adjusted covariates included:
gender, age, BMI, hypertension, preoperative hemoglobin, creatinine and albumin level, cancer surgery,
surgical complexity, intraperitoneal surgery, intraoperative blood transfusion, intraoperative hypotension,
intraoperative dexmedetomidine, and colloid use. BMI: body mass index HGB: hemoglobin CREA:
creatinine
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