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AbstrAct

Background and Aims: several studies and guidelines are questioning routine preoperative 
laboratory tests in surgical and endoscopic procedures. their effect in endoscopic 
retrograde cholangiopancreatography is not currently known. this study was carried out 
to evaluate the risk of adverse effects in endoscopic retrograde cholangiopancreatography 
and their association with preoperative lab tests.
Materials and Methods: A single-center, prospective observational study on all 956 patients 
undergoing 1196 endoscopic retrograde cholangiopancreatographies in the Endoscopy 
unit of helsinki university central hospital from 1 March 2012 to 28 february 2013. 
routine preoperative laboratory test results (basic blood count, creatinine, potassium, 
sodium, international normalized ratio/thromboplastin time, and amylase), health status, 
medication, and demographic information of all patients were analyzed in relation to 
adverse effects related to endoscopic retrograde cholangiopancreatography and procedural 
sedation.
Results: Multivariate analysis showed post–endoscopic retrograde cholangiopancreatography 
pancreatitis (43 cases, 3.6%) to have no association with abnormal routine preoperative 
laboratory tests. respiratory depression caused by sedation (128 cases, 11%) was not 
associated with abnormal routine preoperative laboratory tests, and anemia was found to 
be a slightly protecting factor. cardiovascular depression caused by sedation was associated 
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with thrombocytopenia (odds ratio = 1.87, p = 0.025) and, in male patients, hyponatremia 
(odds ratio = 3.66, p < 0.001). incidence of other adverse effects was too low for statistical 
analysis.
Conclusion: routine universal preoperative lab testing was not found to be successful in 
predicting adverse effects in endoscopic retrograde cholangiopancreatography procedures. 
laboratory testing should be done focusing on each patient’s individual needs.

Key words: Cholangiopancreatography; endoscopic retrograde; pancreatitis; endoscopy; hematologic tests; 
adverse effects; anesthesia

InTRODUCTIOn

Routine preoperative laboratory testing (RPLT) is a 
practice of ordering a given set of laboratory tests to 
every patient before a procedure regardless of the 
health status of individual patients. Traditionally, rou-
tine laboratory tests have been part of the protocol for 
endoscopic retrograde cholangiopancreatography 
(ERCP) in our institution. Several studies and guide-
lines are questioning such policy for surgery and 
endoscopy (1–3). ERCP is one of the most technically 
demanding endoscopic procedures with a risk for seri-
ous adverse effects (4). To our knowledge, no studies 
have been made to assess the effect of RPLT on patient 
outcomes and adverse effects for ERCP. Because of the 
policy of RPLT in our institution, we had a large data-
base of preoperative laboratory results we could com-
pare with adverse effects associated with ERCP.

This study was carried out in order to assess the 
association of RPLT before ERCP with adverse effects 
and mortality in the Endoscopic Unit of Meilahti 
Hospital, a tertiary university clinic where over 1200 
ERCP procedures are performed annually.

MATERIAL AnD METHODS

This study was approved by the Institutional Ethics 
Committee of Helsinki University Central Hospital 
(Ethics Committee, Department of Surgery, 
Biomedicum Helsinki 2C, Tukholmankatu 8C, PL 705, 
00029 Helsinki, Finland).

A total number of 1228 ERCPs were attempted at 
the hospital during the 12-month period from 1 March 
2012 to 28 February 2013. All the adult patients who 
were treated in the Endoscopy Unit were included in 
the study.

The following data were registered on each patient: 
age, weight, height, American Society of Anesthesiology 
(ASA) physical status classification, RPLT results (basic 
blood count (BBC), electrolytes (P-na and P-K), throm-
boplastin time (P-TT) and international normalized 
ratio (P-InR), amylase levels before the procedure and 
4 and 24 h after the procedure), indications of ERCP, 
cannulation method, performed procedures, duration 
of the procedure, ERCP adverse events (pancreatitis, 
bleeding, perforation, etc.), sedation-related adverse 
effects (cardiovascular depression—defined as systolic 
blood pressure <90 mm Hg, respiratory depression—
defined as oxygen saturation SpO2 < 90%, need for 
mask ventilation, need for intubation), comorbidities 
(diabetes treated with insulin, diabetes treated with 

oral medication, electrocardiogram (ECG) analysis, 
hypertension, cardiovascular disease, cerebrovascular 
disease, atherosclerosis, chronic obstructive pulmo-
nary disease, other pulmonary disease, kidney failure, 
hypothyreosis/other endocrinological disease, malig-
nancy, bleeding disorders, other), regular medication 
(opioids, diuretics, beta blockers, other cardiological 
medication, corticosteroids, anticoagulants, benzodi-
azepines, other psychopharmacological drugs, and 
chemotherapy within the last 30 days), smoking and 
alcohol consumption, and 1-day and 30-day mortality 
were recorded.

Primary end points were adverse effects related to 
ERCP, sedation, or both.

The results are reported as medians and interquar-
tile ranges (median (IQR)) or number of patients and 
percentages. Logistic regression analysis was used to 
assess the risk of adverse effects. Forward stepping 
was used with p < 0.05 inclusion and p < 0.1 removal 
criteria (preselection from univariate with p < 0.1); 
however, age and gender were included in all the 
models. Statistical calculations were generated using 
IBM SPSS Statistics 21 (International Business 
Machines Corporation, Endicott, nY, USA).

RESULTS

We excluded 15 ERCPs performed in the operation 
theater and 17 ERCPs performed on patients under 
18 years of age. In total, 956 patients with 1196 ERCPs 
were left in our analysis. Two gastroenterologists per-
formed 253 ERCPs for cases with suspected or diag-
nosed primary sclerosing cholangitis (PSC) and 4 
gastrointestinal surgeons performed 943 ERCP proce-
dures with other indications. All patients were in 
prone position during the procedure.

DEMOGRAPHICS

Median age of the 956 patients was 59.0 [25] years 
(range 18–100 years) and median body mass index 
(BMI) 24.8 [6.2] kg/m2, 529 (55%) were male and 427 
(45%) female. The median length of the procedure was 
23 [19] min. There were 299 (25%) procedures regarded 
as emergency ERCPs.

COMORBIDITIES

ASA classification of the patients was as follows (num-
ber of patients (percentage)): ASA 1: 35 (2.9%), ASA 2: 
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417 (34.8%), ASA 3: 585 (48.7%), ASA 4: 160 (13.4%), 
and ASA 5: 2 (0.2%). Major comorbidities were as fol-
lows: diabetes: 256 (21.4%), chronic hypertension 404 
(33.8%), cardiovascular disease 204 (17.1%), and liver 
disease 331 (27.7%). Prevalence of other diseases was 
less than 10%. 191 (16.0%) of the patients were smok-
ers.

ERCP DETAILS

ERCP was considered successful if the level of papilla 
or anastomosis was reached and the intended duct 
was successfully cannulated. Attempted ERCP was 
unsuccessful in 33 out of 1196 procedures. In 20 proce-
dures, papilla was not reached or found (postopera-
tive state (gastric resection, pancreaticoduodenectomy) 
(n = 5), obstruction proximal to papillary region (n = 6), 
edema of the descending duodenum (n = 8)) and one 
ERCP could not be performed due to patient’s allergy 
to sedatives. In 13 cases, papilla was reached, but the 
desired duct could not be cannulated. The endoscopic 
procedures included 1844 biliary tract interventions 
(biliary cytology, biliary sphincterotomy, biliary dila-
tation, or stent application) and 503 pancreatic proce-
dures (pancreatic cytology, pancreatic dilatation, or 
stent application). Majority of the patients (787, 82%) 
had only one ERCP, but 116 (12%) had two, 42 (4%) 
had three, and 11 (2%) had four or more ERCPs per-
formed on them during the study period.

LABORATORY TEST RESULTS

Laboratory test results, listed here as median (IQR), 
followed by reference values were given as follows: 
hemoglobin (g/L): female 122 (20), 117–155, male 135 
(29.5), 134–167. Platelet count (10E9/L): 243 (126), 150–
360; potassium (P-K, mmol/L), 3.9 (0.53), 3.3–4.9; 
sodium (P-na): 139 (4), 137–145; thromboplastin time 
(P-TT, %): 95 (41), 70–130; and international normal-
ized ratio (P-InR): 1.1 (0.2), 2–3 (patients on anticoag-
ulants). Hypokalemia was found on 62 patients, most 
of which was mild and required no intervention. 
Hypokalemia was treated with intravenous potas-
sium chloride before the procedure on 20 patients. 
P-InR or P-TT levels needed to be normalized with 
prothrombin complex concentrate on 44 patients 
before the procedure.

ADVERSE EFFECTS—ERCP

There were altogether 315 adverse events in 956 
patients. Post-ERCP pancreatitis was defined as pain 
in the stomach, rise in the plasma amylase by three 
times the upper range limit, and the patient had to be 
hospitalized for 2 days because of pancreatitis. Pain in 
the stomach was experienced by 118 (9.9%) of patients. 
This was associated with already hospitalized patients 
(p = 0.012). Post-ERCP pancreatitis developed after 43 
out of 1196 ERCPs, (3.6%). 24 of them were catego-
rized as mild, 14 moderate, and 5 severe (5). 
Multivariate analysis (Table 1) showed that abnormal-
ities in none of the RPLTs were associated with 
increased risk of post-ERCP pancreatitis.

Post-sphincterotomy bleeding (17 cases, 1.4%) and 
periampullary perforations (6 cases, 0.5%) were 
treated conservatively. no luminal perforation 
occurred. In addition, 12 patients (1%) with guide-
wire-induced perforations received antibiotics. 17 
(1.2%) patients had post-ERCP cholangitis, of which 2 
patients (0.2%) were treated with antibiotics. In addi-
tion, 19 miscellaneous adverse events (1.6%; pseudo-
cyst infection, stent migration, stent rupture, peptic 
ulcer bleeding, air embolism, etc.) and 5 cardiopulmo-
nary adverse events (0.4%; myocardial infarction and 
pulmonary embolism) occurred.

Two patients died the same day ERCP was per-
formed (one due to air embolism caused by gas insuf-
flation during endoscopy on a patient with a 
transplanted liver and one elderly patient because of 
acute myocardial infarction). In total, 10 patients (1%) 

TABLE 1
Univariate and multivariate analysis of risk factors of post-ERCP 

pancreatitis.

p Odds 
ratio

95% CI 

 lower upper

Univariate
Diabetes, insulin treatment 0.053 0.140 0.019 1.024
Diabetes, oral medication 0.132 0.216 0.030 1.587
Hypertension 0.034 0.431 0.198 0.937
Cardiovascular disease 0.329 0.625 0.243 1.607
Opioid use 0.376 1.494 0.615 3.632
Anticoagulant use 0.416 0.695 0.290 1.669
Smoker 0.171 0.481 0.169 1.372
Hospitalized patient 0.497 0.770 0.362 1.636
Outpatient case 0.451 1.336 0.629 2.839
P-Tromb < 150 0.065 0.154 0.021 1.125
P-TT < 70% 0.030 0.206 0.049 0.860
Abnormal ECG 0.158 0.596 0.291 1.222
Hyponatremia 0.127 0.506 0.211 1.212
Hypernatremia 0.647 0.626 0.084 4.657
Hypokalemia 0.325 1.837 0.547 6.162
Hyperkalemia 0.208 3.895 0.468 3.400
Leukocytes/10 units 0.265 0.570 0.220 1.520
Amylase (preoperative)a 0.357 1.43 0.67 3.05
ALT/100 units 0.167 0.82 0.61 1.09
ALP/100 units 0.177 0.91 0.78 1.05
Bilirubine/100 units 0.857 0.97 0.74 1.29
Bilirubine, conjugated/100 units 0.330 1.18 0.84 1.67
ASA 1–2 versus 3–5 0.033 0.51 0.28 0.95
Age 0.004 0.97 0.96 0.99
Age > 60 years old 0.016 0.44 0.23 0.86
Sex: female versus male 0.264 0.70 0.37 1.32
Anemia 0.231 0.67 0.34 1.29
Multivariate analysis
Age > 60 years old 0.070 0.525 0.261 1.054
Sex: female versus male 0.313 0.714 0.370 1.375
Diabetes, insulin treatment 0.052 0.138 0.019 1.020
P-TT < 70% 0.056 0.244 0.057 1.037

CI: confidence interval; ECG: electrocardiogram; ASA: American 
Society of Anesthesiology.
aLog-transformed, pancreas-specific amylase.
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died within a week after the procedure, 8 patients 
with end stage cancer, 1 patient suffering from compli-
cations of cholecystectomy died of pulmonary embo-
lism 5 days after ERCP, and 1 elderly patient died of 
myocardial infarction on the third day after ERCP. The 
30-day mortality was 44 (4.6%).

ADVERSE EFFECTS—SEDATIOn

Respiratory depression occurred with 11% of patients 
(128 of 1196). The multivariate analysis of respiratory 
depression (Table 2) showed no association with pre-
operative laboratory tests. There was an interaction 
between anemia and cardiovascular disease in the sta-
tistical model, and upon further analysis, anemia was 
found to be a stronger protective factor (p < 0.001, 
odds ratio (OR) = 0.26), if the patient had no cardiovas-
cular disease.

Cardiovascular depression occurred in 7.2% of 
patients (86 of 1196). The multivariate analysis of car-
diovascular depression (Table 3) showed that the risk 
of cardiovascular depression was increased if the 
patient had hyponatremia, thrombocytopenia, or was 
over 60 years old. There was an interaction between 
gender and hyponatremia in this statistical model, 
according to which hyponatremia was associated 
slightly more with cardiovascular depression on men 
than women.

In total, 20 (1.7%) patients had both cardiovascular 
and respiratory depression as defined in the study. 
The procedure had to be paused due to mask ventila-
tion 20 times (1.7% of patients). 3 patients were intu-
bated (one case of air embolism leading to resuscitation, 
one case of laryngobronchospasm, and one ICU 
patient with septic cholecystitis, already intubated 
upon arrival to endoscopy room). Other sedation-
related adverse events were not observed. Statistical 
analysis of the risk of mask ventilation or intubation 
was not feasible due to the small number of cases.

DISCUSSIOn

It has been estimated that ERCP is needed in about 
50–100 per 100,000 persons per year. As more thera-
peutic options become available, the need will most 
likely rise (6, 7). As the need for ERCP rises, the eco-
nomic burden of preoperative testing will also rise. In 
our institution, the RPLT package costs about US$49 
(€41) on one elective patient. In case of emergency 
patients, the costs of same package are significantly 
higher, about US$79 (€66). If we had refrained from 
taking RPLTs from patients not considered to be at risk 
for adverse effects or abnormal laboratory test results 
based on clinical judgment, based on the data gath-
ered for this study, we would not have taken RPLTs 
from 805 patients, which translates to savings of at 
least US$40,000 (€33,000), assuming they were elective 
procedures. Systematic preoperative laboratory 
screening will most likely lead to excessive testing 
without any true impact on clinical decisions as has 
been shown by numerous studies and guidelines (1–3, 
8). While most such studies are focused on surgery, 
comparable results are also found on studies on endos-

TABLE 2
Univariate and multivariate analysis of risk factors of respiratory 

depression.

p Odds ratio 95% CI

 Lower Upper

Univariate
Diabetes, insulin treatment 0.110 1.477 0.916 2.380
Diabetes oral medication 0.830 1.069 0.581 1.965
Hypertension 0.502 1.139 0.778 1.668
Cardiovascular disease 0.014 1.721 1.117 2.651
Cerebrovascular disease 0.669 1.308 0.382 4.484
Atherosclerosis 0.800 1.147 0.397 3.316
COPD 0.216 0.405 0.097 1.695
Kidney failure 0.502 0.609 0.143 2.590
Endocrinological disease 0.188 1.753 0.760 4.044
Opioid use 0.277 0.688 0.351 1.350
Anticoagulant use 0.409 1.210 0.769 1.904
Benzodiazepine use 0.656 0.629 0.082 4.846
Smoker 0.564 0.843 0.472 1.505
Hospitalized patient 0.223 0.760 0.488 1.183
Outpatient case 0.076 1.518 0.957 2.407
Thrombocytopenia 0.855 0.950 0.546 1.651
P-TT < 70% 0.300 1.264 0.812 1.967
P-InR > 2 0.432 0.648 0.219 1.914
Abnormal ECG 0.287 1.229 0.841 1.797
Hyponatremia 0.747 0.931 0.601 1.441
Hypernatremia 0.853 1.094 0.423 2.832
Hypokalemia 0.691 1.194 0.498 2.867
Hyperkalemia 0.870 1.192 0.145 9.772
Leukocytes/10units 0.340 1.24 0.80 1.92
Amylase (preoperative)a 0.030 0.59 0.36 0.95
ALT/100 units 0.068 0.87 0.74 1.01
ALP/100 units 0.276 0.96 0.90 1.03
Bilirubine/100 units 0.240 0.89 0.74 1.08
Bilirubine, conjugated/100 
units

0.240 0.86 0.67 1.11

ASA 1–2 versus 3–5 0.169 1.32 0.89 1.95
Age > 60 years old 0.506 1.13 0.78 1.63
Sex: female versus male 0.205 1.27 0.88 1.83
Anemia <0.001 0.44 0.29 0.68
Multivariate, all patients
Age > 60 years old 0.686 1.09 0.72 1.64
Sex: female versus male 0.840 1.04 0.71 1.53
Cardiovascular disease 0.003 2.07 1.29 3.34
Anemia 0.000 0.39 0.25 0.61
Patients without cardiovascular disease
Age > 60 years old 0.732 1.08 0.69 1.69
Sex: female versus male 0.976 0.99 0.64 1.54
Anemia 0.000 0.26 0.14 0.48
Patients with cardiovascular disease
Age > 60 years old 0.517 1.45 0.47 4.51
Sex: female versus  
male

0.483 1.34 0.59 3.02

Anemia 0.706 0.86 0.38 1.92

CI: confidence interval; COPD: chronic obstructive pulmonary 
disease; ECG: electrocardiogram; ASA: American Society of 
Anesthesiology.
A significant interaction was found in between cardiovascular 
disease and anemia; therefore, a split analysis was performed 
according to cardiovascular disease.
aLog-transformed, pancreas-specific amylase.
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copy, even though they are fewer in number. Also, one 
could assume that an endoscopic procedure such as 
ERCP would cause less stress on the patient and there-
fore require even less preoperative routine testing 
than patients undergoing surgery. Some RPLT results 
did indeed have an impact on the treatment of these 
patients, such as correcting hypokalemia or coagula-
tion levels with prothrombin complex concentrate. 
However, the vast majority with only a few excep-
tions, these patients had a health condition or medica-
tion that would have warranted laboratory testing 
regardless of RPLT.

The rate of adverse effects of ERCP (9, 10) and seda-
tion (11, 12) in this study was similar to other studies 
on the subject. This would lend credence to the notion 
that the results of this study should be applicable out-
side the Endoscopy Unit, in which this study was con-
ducted.

There are some limitations to our study. First, being 
a single-center study, its applicability to other institu-
tions with less experience with treating these patients 
may be limited. Also, the relatively small number of 
adverse effects prevents making solid conclusions on 
the matter, but does provide a foundation for possible 
further studies. There were 15 ERCPs performed in 
the operating theater instead of the Endoscopy Unit. 
The reason for this was because the patients were con-
sidered too unstable for sedation and required gen-
eral anesthesia and more stringent monitoring than 
was available in the endoscopy unit. naturally, this 
will create a possibility for bias, but the total number 
of these procedures is low, and the effect should be 
minimal.

We did not differentiate between acute and elective 
setting of ERCP. The rationale behind this was that 
RPLT is more relevant in the elective setting since 
patients having acute ERCP are already having labo-
ratory testing done on them because of the underlying 
medical condition. When considering this—and the 
fact that patients receiving acute ERCP are more prone 
to adverse effects and abnormal laboratory test 
results—we should not expect the results to be biased 
against RPLT when considering all the patients as a 
single group, since RPLT is the focus of this study.

This study found that none of the RPLTs that were 
used were directly associated with any adverse effects 
for ERCP. There was an association with RPLT and 
adverse effects related to sedation with thrombocyto-
penia and hyponatremia and cardiovascular depres-
sion. However, the causal link between these findings 
is unclear and does warrant further studies. Both 
hyponatremia and thrombocytopenia are usually 
caused by some other health-related issues, and it is 
these root causes which are most likely responsible for 
hypotension during sedation. Simply correcting the 
values would most likely not alleviate the problem. 
Also, a clinical assessment of the patient before the 
procedure would probably inform the anesthesiolo-
gist of the risk of cardiovascular depression even 
without the preoperative laboratory testing. Therefore, 
it would seem that the policy of RPLT is not positively 
affecting the patients’ treatment and care and is not 
economically sound. That is not to say preoperative 
testing should be abandoned completely, but should 

TABLE 3
Univariate and multivariate analysis of risk factors of cardiovascular 

depression.

p Odds 
ratio

95% CI

 Lower Upper

Univariate
Diabetes, insulin treatment 0.355 1.316 0.735 2.357
Diabetes, oral medication 0.291 1.431 0.736 2.781
Hypertension 0.175 1.363 0.871 2.134
Cardiovascular disease 0.000 2.854 1.780 4.576
Cerebrovascular disease 0.218 2.183 0.630 7.566
Atherosclerosis 0.003 3.664 1.542 8.704
COPD 0.004 3.219 1.441 7.190
Kidney failure 0.037 2.874 1.065 7.760
Endocrinological disease 0.217 1.835 0.700 4.816
Opioid use 0.500 1.56 0.648 2.434
Anticoagulant use 0.002 2.162 1.335 3.502
Benzodiazepine use  
Chemotherapy < 30 days ago  
Smoker 0.130 1.585 0.874 2.874
Hospitalized patient 0.080 1.516 0.952 2.414
Outpatient case 0.146 0.706 0.441 1.129
P-Tromb < 150 0.004 2.194 1.289 3.734
P-TT < 70% 0.002 2.151 1.325 3.492
P-InR > 2.0 0.072 0.367 0.123 1.096
Abnormal ECG 0.001 2.121 1.365 3.297
Hyponatremia 0.000 2.641 1.684 4.142
Hypernatremia  
Hypokalemia 0.388 1.522 0.587 3.947
Hyperkalemia  
Leukocytes/10 units 0.085 1.52 0.94 2.44
Amylase (preoperative)a 0.443 0.81 0.48 1.38
ALT/100 units 0.084 1.09 0.99 1.21
ALP/100 units 0.435 1.03 0.96 1.09
Bilirubine/100 units 0.000 1.49 1.30 1.71
Bilirubine, conjugated/100 
units

0.000 1.52 1.28 1.82

ASA 1–2 versus 3–5 0.000 3.70 2.02 6.75
Age > 60 years old 0.000 4.06 2.41 6.85
Sex: female versus male 0.805 0.95 0.61 1.47
Anemia 0.005 1.89 1.22 2.94
Multivariate analysis, all patients
Age > 60 years old 0.000 3.34 1.95 5.72
Sex: female versus male 0.468 0.84 0.53 1.34
Atherosclerosis 0.053 2.41 0.99 5.89
P-Tromb < 150 0.025 1.87 1.08 3.25
Hyponatremia 0.001 2.22 1.40 3.52
Male patients
Age > 60 years old 0.000 4.79 2.23 10.30
Atherosclerosis 0.088 2.58 0.87 7.70
P-Tromb < 150 0.164 1.69 0.81 3.53
Hyponatremia 0.000 3.66 1.98 6.75
Female patients
Age > 60 years old 0.050 2.14 1.00 4.60
Atherosclerosis 0.263 2.53 0.50 12.89
P-Tromb < 150 0.078 2.14 0.92 4.99
Hyponatremia 0.823 1.09 0.51 2.32

CI: confidence interval; COPD: chronic obstructive pulmonary disease; 
ECG: electrocardiogram; ASA: American Society of Anesthesiology.
A significant interaction was found in between gender and 
hyponatremia; therefore, a split analysis was performed according 
to gender.
aLog-transformed, pancreas-specific amylase.
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be focused on those patients that would benefit from 
them. Interestingly, anemia was found to be a protect-
ing factor for respiratory depression caused by seda-
tion, especially on patients without cardiovascular 
disease. It could be that anemia causes sensitization to 
hypoxemia and thus leads to pronounced reactivity 
and increased respiratory drive when the patient is 
sedated, and respiratory center is affected by the seda-
tive agents. However, clinical utilization of this find-
ing, should it prove to be factual in possible further 
studies, is somewhat difficult, since anemia is some-
thing to be avoided when possible in clinical practice.

In conclusion, while it is not possible to give precise 
recommendations on RPLTs based on our study, we 
would venture to suggest the following general rules 
based on clinical experience and generally accepted med-
ical practices as shown in Table 4. Other laboratory tests 
should be prescribed by the treating physician’s delibera-
tion based on the patient’s individual health status.
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TABLE 4.
Suggested laboratory tests before ERCP.

Medical condition Suggested laboratory test

ASA 4–5 BBC, ECG, creatinine, P-na, P-K
Coronary artery disease, atherosclerosis, kidney failure, use of diuretics BBC, ECG, creatinine, P-na, P-K
oral anticoagulant use (warfarin), liver disorder P-InR

ASA: American Society of Anesthesiologists physical status classification, BBC: basic blood count, ECG: electrocardiogram, P-na: plasma 
sodium, P-K: plasma potassium; P-InR: international normalized ratio.


