Journal of Anesthesia (2021) 35:646—653
https://doi.org/10.1007/s00540-021-02970-4

ORIGINAL ARTICLE q

Check for
updates

Effect of chlorpheniramine administration on postoperative
catheter-related bladder discomfort in patients undergoing
transurethral excision of bladder tumor: a prospective randomized
study

Hyub Huh' - Suk Woo Lee? - Jang Eun Cho? - Hyun-Chang Kim?

Received: 21 July 2020 / Accepted: 4 July 2021 / Published online: 10 July 2021
© Japanese Society of Anesthesiologists 2021

Abstract

Purpose Catheter-related bladder discomfort (CRBD) is postoperative distress caused by a urinary catheter. CRBD is related
to muscarinic receptor activation. Chlorpheniramine has antimuscarinic properties. Hence, this investigation was undertaken
to evaluate the efficacy of chlorpheniramine in preventing CRBD in patients undergoing transurethral resection of bladder
tumor (TURBT).

Methods Seventy-six patients scheduled for TURBT under general anesthesia were assigned into two groups. In the chlorphe-
niramine group (n=38), 100 ml normal saline containing 0.1 mg/kg chlorpheniramine was infused after general anesthesia
induction. In the control group (n=38), 100 ml normal saline alone was infused. The incidence and severity of CRBD were
assessed at 1, 6, and 24 h postoperatively.

Results The 1-h postoperative incidence of CRBD was lower in the chlorpheniramine group based on the unadjusted analysis
[16 (42%) vs. 28 (74%), risk difference 32%, 95% confidence interval 8-51, p =0.005]. After adjusting the size of the urinary
catheter, post hoc analysis showed that the 1-h postoperative incidence of CRBD was lower in the chlorpheniramine group
(p=0.004). The CRBD severity score was lower in the chlorpheniramine group at 1 and 6 h after operation based on the
unadjusted analysis (p=0.012 and p =0.007, respectively). After adjusting the urinary catheter size, post hoc analysis showed
that 1- and 6-h CRBD severity score was lower in the chlorpheniramine group (p=0.012 and p=0.008, respectively). The
incidence of rescue medication was lower in the chlorpheniramine group [10 (26%) vs. 20 (53%), risk difference 26%, 95%
confidence interval 3—47, p=0.019]. The overall incidence of complications such as nausea, vomiting, dry mouth, flushing,
dizziness, and blurred vision was comparable between the two groups.

Conclusions Chlorpheniramine administration significantly reduces the incidence and severity of CRBD in the patients
undergoing TURBT.

Trial registration KCT0004880 (https://cris.nih.go.kr/)
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men than in women [7]. The early stage of bladder tumor
is treated with transurethral resection of bladder tumor
(TURBT) [8]. A large-sized urinary catheter is inserted
for patients after TURBT for bladder irrigation; therefore,
patients undergoing TURBT are at high risk of CRBD.

Chlorpheniramine is a histamine H1-receptor antagonist,
which is used for allergic conditions [9]. Chlorpheniramine
is also known to show an antimuscarinic effect [10]. How-
ever, possible role of chlorpheniramine in preventing CRBD
due to its antimuscarinic property has not been studied.

We hypothesized that perioperative chlorpheniramine
administration may decrease the incidence and severity of
CRBD. We conducted this investigation to assess the effi-
cacy of chlorpheniramine administration for reducing the
incidence and severity of CRBD in patients undergoing
TURBT.

Methods

This is a prospective, double-blind, single-center, parallel-
arm, and randomized investigation. The clinical trial review
board of Korea University in Seoul, Korea, approved this
trial (Document no. 2020ANO0117). This investigation was
registered in the Clinical Research Information Service
(KCT0004880).

We acquired written informed consent before patient
enrollment. Patients with American Society of Anesthesiolo-
gist physical status I-III, aged 18-80 years, and scheduled
for TURBT were enrolled from April 2020 to June 2020.
Patients with seizure, allergic history to chlorpheniramine,
chronic pain, current analgesic use, body mass index
of > 35 kg/m2, overactive or neurogenic bladder, bladder
outflow obstruction, and urinary catheter of < 18 Fr., preg-
nant patients were excluded from this trial.

The included patients were randomly assigned to either
the chlorpheniramine or control group using Random Allo-
cation Software (ver. 1.0.0; Isfahan University of Medical
Sciences, Isfahan, Iran) and the closed envelope method.
During a preoperative visit, the anesthetist educated the
patient about the symptoms of CRBD (described as a burn-
ing sense with an urge to urinate or distress in the suprapubic
region).

Attending anesthesiologist, nurse, and patients were
blinded to the group assignment. Upon arrival at the oper-
ating room, the patient was monitored using non-invasive
blood pressure measurement, electrocardiography, and
pulse oximetry. The anesthetic depth was evaluated using
a bispectral index monitor (A-2000 XP; Aspect Medi-
cal Systems, Newton, MA, USA), and the neuromuscular
blockade quantification was monitored using acceleromyo-
graphy (TOF-watch SX; MSD BV, Oss, the Netherlands).
Anesthesia was induced with intravenous propofol (2 mg/

kg) and remifentanil (1 pg/kg). Supraglottic airway (I-gel;
Intersurgical Ltd., Berkshire, UK) insertion was facilitated
with intravenous rocuronium (0.6 mg/kg) while assessing
the train-of-four counts at the ulnar nerve.

After anesthetic induction, we slowly infused 100 ml of
0.9% saline with 0.1 mg/kg chlorpheniramine in the chlor-
pheniramine group and 100 ml of 0.9% normal saline in the
control group. The investigation drug was prepared by the
nurse who was aware of the group assignment.

Desflurane was inhaled and remifentanil was infused
continuously to maintain anesthesia. The end-tidal concen-
tration of desflurane and infusion rate of remifentanil were
regulated to maintain a systolic blood pressure of +20% of
the baseline value and bispectral index of 40-60. The sur-
geon and assistants were blinded to the group assignment.
Hypotension during surgery and in the post-anesthetic care
unit was treated with ephedrine 4-8 mg or phenylephrine
50-100 pg, and all incidences were recorded. At the end
of surgery, train-of-four nerve stimulation was performed.
When 2 out of 4 twitches were present with train-of-
four, sugammadex 2 mg/kg was infused to antagonize the
residual neuromuscular blockade. Time to extubation (the
time from the end of the surgery to the removal of the airway
device) was assessed. After removal of the airway device,
the patients were transported to the post-anesthesia care unit.

When the main procedure was completed, a Foley cath-
eter was inserted and set to the leg without any traction.
Continuous bladder irrigation was performed with 0.9%
saline through the Foley catheter. The urinary catheter was
removed 24 h postoperatively.

CRBD was considered “absent” when the patients did
not report any bladder discomfort on asking, “mild” when
the patient complained of CRBD only when asked, “moder-
ate” when the patient complained of CRBD without being
questioned (and the CRBD was not accompanied by physical
movements), and “severe” when the patient complained of
CRBD without being questioned but with physical move-
ments (swinging extremities, strong verbal response, and
attempt to pull out the catheter) [1, 3-5]. The incidence and
severity of CRBD were checked at 1, 6, and 24 h postop-
eratively by a junior anesthesiology resident or a nurse who
was blinded to the group allocation. When the patients com-
plained of moderate or severe CRBD or requested treatment
for CRBD, intravenous tramadol 50-100 mg was infused as
arescue treatment. CRBD severity was also assessed using
a numerical rating scale (0: no discomfort, 10: worst imagi-
nable discomfort) at 1, 6, and 24 h postoperatively. Postop-
erative pain defined as tingling discomfort at the suprapubic
region was evaluated using a numerical rating scale (0 =no
pain to 10=worst imaginable pain) at 1, 6, and 24 h post-
operatively. When the pain score was 4 or greater on the
numerical rating scale, pethidine 25 mg was administered as
arescue medication. The incidences of postoperative nausea,

@ Springer



648

Journal of Anesthesia (2021) 35:646—653

vomiting, and dry mouth were also evaluated. The Ramsay
Sedation score was assessed at 1, 6, and 24 h postoperatively
and recorded as follows: 1 (restless, agitated or anxious); 2
(tranquil, oriented and cooperative); 3 (asleep and responds
to requests); 4 (brisk response to light glabellar tap or loud
sound); 5 (sluggish response to light glabellar taps or loud
sound); or 6 (no response) [11]. Patients with a sedation
scale score of >3 were considered sedated. Postoperative
cognitive dysfunction was reviewed retrospectively during
the postoperative 24 h.

The primary endpoint was the CRBD incidence at 1 h
after operation. The secondary endpoints were the incidence
and severity of CRBD at each time point and the number of
patients treated with tramadol for CRBD.

Statistical analysis

A previous study showed that the incidence of CRBD fol-
lowing TURBT was 89% at 1 h after operation [5]. Chlor-
pheniramine administration was presumed to decrease the
incidence of CRBD to 30%, which was regarded as clinically
significant. Thirty-two patients per group were necessary to
attain 5% alpha and 80% power in a two-sided comparison.
Thirty-eight patients in each group were necessary to com-
pensate for a compliance rate of 95% and a possible dropout
rate of 10%.

Categorical outcomes, including the incidence of
CRBD, nausea, vomiting, dizziness, dry mouth, sedation,
and analgesic use, were analyzed using a chi-square test or
Fisher’s exact test when necessary. Continuous variables
were assessed for normal distribution using the Kolmogo-
rov—Smirnov test. The Student’s ¢ test or Mann—Whitney U
test was applied according to the data distribution. We con-
ducted statistical analyses using IBM SPSS Statistics (ver.
22.0 software; IBM CORP., Armonk, NY). Differences with
a p value <0.05 were considered statistically significant.

The incidence and severity score of CRBD were evalu-
ated at multiple time points. Data at different time points
of a single patient may be correlated because they are not
independent of each other. Generalized estimating equa-
tion (GEE) was applied to consider the correlation among
the data at multiple time points and detect the relationship
between chlorpheniramine and the incidence and severity of
CRBD after adjusting the size of urinary catheter. Unstruc-
tured correlation matrix was applied. Linear mixed model
(LMM) was executed to consider the correlation among
the data at multiple time points and detect the relationship
between chlorpheniramine and the CRBD severity score
after adjusting the size of urinary catheter. Unstructured
correlation matrix was applied. Post hoc analysis after GEE
and LMM was performed when the analysis of the interac-
tion showed a certain statistical tendency (p value <0.1).
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We conducted GEE and LMM using SAS (ver. 9.4 software;
SAS institute, Cary, NC).

Results

Ninety-six patients were screened from April 2020 to June
2020, of whom 20 were excluded because they met the
exclusion criteria (n=10), refused to participate (n=>5), or
their surgery was canceled (n=5), leaving 76 patients for the
analysis (Fig. 1). The baseline characteristics of the patients
were similar between the groups (Table 1).

The unadjusted analysis showed that the 1-h postopera-
tive incidence of CRBD was lower in the chlorpheniramine
group [16 (42%) vs. 28 (74%), risk difference 32%, 95%
confidence interval 8-51, p=0.005, Table 2]. After adjust-
ing the urinary catheter size by GEE, the interaction between
group and time in the incidence of CRBD showed a certain
tendency (p=0.069) to execute the post hoc analysis. Post
hoc analysis showed that the 1-h postoperative incidence of
CRBD was lower in the chlorpheniramine group (p =0.004).

The 6-h postoperative incidence of CRBD was lower in
the chlorpheniramine group before adjusting the urinary
catheter size [11 (29%) vs. 22 (58%), risk difference 29%,
95% confidence interval 5-49, p=0.011]. Post hoc analysis
after GEE showed that the 6-h postoperative incidence of
CRBD was lower in the chlorpheniramine group (p =0.021,
respectively). The 24-h postoperative incidence of CRBD
was comparable both before and after adjusting the urinary
catheter size.

The unadjusted analysis showed that the incidence of
moderate-to-severe CRBD was comparable at 1, 6, and 24 h
after operation (p=0.185, p=0.529, and p=0.152, respec-
tively). The overall incidence of CRBD during postoperative
24 h was lower in the chlorpheniramine group before adjust-
ing the urinary catheter size [19 (50%) vs. 31 (82%), risk
difference 32%, 95% confidence interval 8-51, p=0.004].
The effect of the urinary catheter size was adjusted using
GEE. After adjusting the urinary catheter size, the interac-
tion between group and time in the severity of CRBD did
not show a significant relationship (p=0.1515).

The CRBD severity score was lower in the chlorphe-
niramine group at 1 and 6 h after operation in the unad-
justed analysis (p=0.012 and p =0.007, respectively;
Table 3). After adjusting the urinary catheter size by LMM,
the interaction between group and time in the CRBD sever-
ity score showed a certain tendency (p =0.068) to execute
the post hoc analysis. Post hoc analysis showed that 1- and
6-h CRBD severity score was lower in the chlorpheniramine
group (p=0.012 and p=0.008, respectively).

The rate of rescue medication use was lower in the chlor-
pheniramine group [10 (26%) vs. 20 (53%), risk difference
26%, 95% confidence interval 3 to 47, p=0.019, Table 4].



Journal of Anesthesia (2021) 35:646—653

649

== CONSORT

A2 TRANSPARENT REPORTING of TRIALS

CONSORT 2010 Flow Diagram

[ Enrollment ]

Assessed for eligibility (n = 96)

Excluded (n = 20)

+ Not meeting inclusion criteria (n = 10)
|+ Declined to participate (n = 5)

+ Cancelled surgery (n = 5)

Randomized (n = 76)

Chlorpheniramine

!

group

\ 4

)

[ Control group ]

] v

Fig.1 CONSORT diagram

The incidence rates of complications such as nausea [3
(8%) vs. 3 (8%), p=1.000], vomiting [0 (0%) vs. 1 (3%),
p=1.000], flushing [1 (3%) vs. 2 (5%), p=1.000], dizziness
[2 (5%) vs. 2 (5%), p=1.000], and blurred vision [1 (3%)
vs. 0 (0%), p=1.000] were comparable. The incidence of
dry mouth was also similar between the groups [19 (50%)
vs. 11 (29%), risk difference 21%, 95% confidence interval

Allocation
Allocated to intervention (n = 38) Allocated to intervention (n = 38)
+ Received allocated intervention (n = 38) + Received allocated intervention (n = 38)
+ Did not receive allocated intervention (give «+ Did not receive allocated intervention (give
reasons) (n = 0) reasons) (n = 0)
v [ FO"OW'UP ] v
A e
Lost to follow-up (give reasons) (n = 0) Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0) Discontinued intervention (give reasons) (n = 0)
v [ Analysis ]
Analyzed (n = 38) Analyzed (n = 38)
+ Excluded from analysis (give reasons) (n = 0) + Excluded from analysis (give reasons) (n = 0)

-3 to 42, p=0.060]. The rate of inotropic and vasopressor
use in the perioperative period was comparable [8 (21%) vs.
8 (21%), risk difference 0%, 95% confidence interval -20 to
20, p=1.000). The incidence of abnormal sedation scale
score was also comparable [6 (16%) vs. 4 (11%), risk differ-
ence 5%, 95% confidence interval -13 to 23, p=0.497]. One
patient in the control group showed disorientation of space
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Table 1 Patient and anesthetic
characteristics

Chlorpheniramine (n=38) Control (n=38) p value
Age, years 67+11 67+12 0.908
Female/male 4 (10%)/34 (90%) 5 (13%)/33 (87%) 0.723
Weight, kg 66+12 68+11 0.530
Height, cm 165+7 164 +8 0.590
Body mass index, kg/m? 24.3+3.5 252432 0.248
ASA-PS, I/II/TIT 6 (16%)/21 (55%)/11 (29%) 11 (29%)/17 (45%)/10 (26%) 0.379
Duration of surgery, min 45+25 52+45 0.404
Time to extubation, sec 349+139 317+114 0.273
Intraoperative remifentanil, pg/kg/hr 2.7+1.5 23+09 0.123
Urinary catheter size, 20/22/24 22 (58%)/11 (29%)/5 (13%) 19 (50%)/14 (37%)/5 (13%)  0.748

Values are presented as mean + SD or number (%) of patients

ASA-PS American Society of Anesthesiologists physical status

Table 2 Incidence of postoperative catheter-related bladder discomfort in patients undergoing transurethral resection of bladder tumor

Chlorpheniramine (n=38)

Control (n=38)

Risk difference (95% CI) Difference (SE) p value

Unadjusted results

Overall incidence 19 (50%) 31 (82%) 32% (8 to 51) 0.004
Postoperative 1 h
Incidence 16 (42%) 28 (74%) 32% (8 to 51) 0.005
Severity (none/mild/mod- 22 (58%)/9 (24%)/6 (16%)/1 10 (26%)/15 (40%)/11
erate/severe) 2%) (29%)/2 (5%)
Postoperative 6 h
Incidence 11 (29%) 22 (58%) 29% (5 to 49) 0.011
Severity (none/mild/mod- 27 (71%)/4 (11%)/7 (18%)/0 16 (42%)/17 (45%)/4 (11%)/1
erate/severe) (0%) 2%)
Postoperative 24 h
Incidence 8 (21%) 11 (29%) 8% (— 13 to 28) 0.427
Severity (none/mild/mod- 30 (79%)/8 (21%)/0 (0%)/0 27 (71%)/7 (18%)/4 (11%)/0
erate/severe) (0%) 0%)
Adjusted results
Estimated proportion (SE)
Postoperative 1 h 42 (8)% 73 (8)% 30.069 (10.477) 0.004
Postoperative 6 h 32 (1% 57 9% 24.806 (10.734) 0.021
Postoperative 24 h 21 (M% 28 (8)% 6.385(9.959) 0.522

Values are presented as number (%) of patients or estimated proportion (SE). Unadjusted results was analyzed using chi-square test. Adjusted
results was analyzed using generalized estimating equation. After adjusting the urinary catheter size by generalized estimating equation, the
interaction between group and time in the incidence of CRBD showed a certain tendency (p =0.069) to execute the post hoc analysis

CI confidence interval; SE standard error

and time, and one patient in the chlorpheniramine group
demonstrated anxiety, fear, irritability, and anger.

Discussion

This investigation showed that intraoperative chlorphe-
niramine administration decreased the CRBD incidence in
the immediate postoperative period for patients who under-
went TURBT, without severe complications. Intraoperative
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chlorpheniramine administration decreased the CRBD
severity score in the immediate postoperative period and
the supplemental medication uses for CRBD.

Patients with a urinary catheter often complain of CRBD
after surgery. Although CRBD is a precipitating factor for
the emergence agitation at the immediate postoperative
period [12], it is often left untreated and neglected. Severe
CRBD may induce aggressive behavioral consequences,
including the patient pulling out the Foley catheter, which
may result in lower urinary tract damage. Prevention of
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Table 3 Severity score of postoperative catheter-related bladder discomfort in patients undergoing transurethral resection of bladder tumor
Chlorpheniramine  Control (n=38) Absolute difference (95% CI) Difference (SE) p value
(n=38)
Unadjusted results
Bladder discomfort sever-
ity score
Postoperative 1 h 35+28 53+35 19(-0.41t03.3) 0.012
Postoperative 6 h 28+1.5 40+24 1.3(-041t02.2) 0.007
Postoperative 24 h 23+1.1 29+13 0.6 (0to 1.2) 0.036
Adjusted results
Estimated mean (SE)
Postoperative 1 h 3.5(0.5) 5.3(0.5) 1.858 (0.720) 0.012
Postoperative 6 h 2.8(0.3) 4.0 (0.3) 1.253 (0.458) 0.008
Postoperative 24 h 2.3(0.2) 2.9(0.2) 0.595 (0.288) 0.042

Values are presented as number (%) of patients or estimated proportion (SE). Unadjusted results was analyzed using Student’s t test. Adjusted
results was analyzed using linear mixed model. After adjusting the urinary catheter size by linear mixed model, the interaction between group
and time in the CRBD severity score showed a certain tendency (p =0.068) to execute the post hoc analysis

CI confidence interval; SE standard error

Table 4 Analgesic requirements

Chlorphe- Control (n=38)  Absolute differ- p value
niramine ence (95% CI)
(n=38)
Number of patients requiring analgesic 10 (26%) 20 (53%) 0.019
medications
Number of patients requiring pethidine 9 (24%) 16 (42%) 0.087
Pethidine, mg 17+37 19+26 2(—11to16) 0.748
Number of patients requiring tramadol 10 (26%) 14 37%) 0.324
Tramadol, mg 13+36 14433 1(-13to15) 0.879

Values are presented as mean + SD or number (%) of patients

CI confidence interval

CRBD may increase the postoperative quality of life and
decrease the nursing burden of patients undergoing TURBT.

In this investigation, we chose CRBD incidence at 1 h
as a primary endpoint. Previous investigations regarding
CRBD reported that the CRBD incidence at the postopera-
tive 1 h is higher than that at other investigation time points
[1, 4, 5]. CRBD at the immediate postoperative period may
increase the workload of the medical staffs and delay the
transfer to the general ward, which may increase the risk and
cost. The CRBD incidence at 1 h postoperatively was chosen
as a primary endpoint because the prevention of CRBD in
the immediate postoperative period may have great clinical
significance.

A histamine Hl1-receptor blocker has been used to
attenuate histamine-mediated adverse events [13]. Chlor-
pheniramine, a histamine receptor antagonist, is known to
prevent allergic reactions such as histamine release reac-
tion during anesthetic induction using midazolam and
ketamine. Its antimuscarinic effect on CRBD, however,
has not been evaluated. In this investigation, intraoperative

chlorpheniramine administration decreased the incidence
and severity of CRBD at the immediate postoperative
period. Moreover, the postoperative supplemental use of
tramadol for CRBD was reduced. Prevention of moderate-
to-severe CRBD may contribute to the decrease in additional
medications for CRBD. Opioid analgesics such as tramadol
may increase adverse effects including respiratory depres-
sion, ileus, nausea, vomiting, pruritus, and urinary retention
[14]. Decreasing the number of patients requiring analge-
sics through CRBD prevention by chlorpheniramine may
increase the postoperative safety of patients.

Previous reports regarding bladder discomfort demon-
strated that type 2 and 3 muscarinic receptors are related
to bladder discomfort [5, 15]. Type 3 muscarinic receptor
blockers such as oxybutynin and glycopyrrolate have been
investigated for the prevention of bladder discomfort [1,
5]. Chlorpheniramine blocks type 2 muscarinic receptors
more selectively [10]. Type 2 muscarinic receptor activation
results detrusor smooth muscle contraction [16]. Chlorphe-
niramine administration may reduce the incidence of bladder
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discomfort by preventing bladder detrusor muscle contrac-
tion. Further investigation regarding type 2 muscarinic
receptor blockers and CRBD is necessary.

Previous reports regarding the effects of antimuscarinic
agents on CRBD showed increased antimuscarinic side
effects in patients treated with muscarinic antagonists [1,
3]. Chlorpheniramine has antimuscarinic side effects such as
nausea, vomiting, dizziness, blurred vision, and dry mouth.
It has cardiovascular side effects including hypotension and
tachycardia. In our investigation, the incidence of antimus-
carinic side effects, abnormal sedation scale score, and time
to extubation were similar between the groups. The reduc-
tion in the postoperative opioid analgesic uses in the chlor-
pheniramine group may have contributed to the similar rate
of complications such as nausea and vomiting. The rates
of inotropic and vasopressor use and incidence of hypoten-
sion were not significantly different between the control and
chlorpheniramine groups. Chlorpheniramine administration
decreased the incidence and severity of CRBD, without seri-
ous side effects.

The incidence of CRBD, in this investigation, is relatively
high compared with that in a previous report [3]. It is, how-
ever, in line with the result of investigations in post-TURBT
populations [4, 5]. The population in this investigation has
several risk factors of CRBD. After TURBT, a large-sized
urinary catheter was inserted. Most of the patients who
underwent TURBT were male. The bladder was irrigated
continuously to remove blood clots after TURBT. These fac-
tors may have resulted in the relatively higher incidence of
CRBD in our study. This investigation showed that chlorphe-
niramine is effective for the prevention of CRBD in patients
at high risk of bladder discomfort.

Several limitations of the current investigation should be
considered. First, a single dose of chlorpheniramine 0.1 mg/
kg was provided in this study. The dose-response effect of
chlorpheniramine was not assessed. Second, repeated assess-
ment at postoperative 1, 6, and 24 h may cause additional
bias. Patients might complain of CRBD symptom at post-
operative 6 and 24 h. The severity of CRBD at postoper-
ative 6 and 24 h should be interpreted cautiously. Third,
although the urinary catheter size was comparable between
groups, 20 Fr.-sized catheter was more frequent in the chlor-
pheniramine group. Relatively small-sized Foley catheter
may influence the lower incidence of CRBD in the chlor-
pheniramine group. We applied GEE to minimize the bias
regarding repeated measurements and the size of urinary
catheters. Fourth, this study did not analyze postoperative
cognitive dysfunction, while chlorpheniramine is associ-
ated with its development. Considering that antimuscarinic
agents is associated with cognitive disorder [17], the lack
of cognitive dysfunction test was a major limitation of this
study. Although Ramsay sedation scale and retrospective
data showed that there was no significant difference in terms
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of neurologic disorder, further research is required to detect
the perioperative chlorpheniramine and postoperative cogni-
tive dysfunction.

In conclusion, chlorpheniramine administration pre-
vented the incidence of CRBD in the patients who under-
went TURBT, without serious side effects. It also decreased
the number of patients requiring analgesics. Therefore, we
recommend the use chlorpheniramine in patients at high risk
of CRBD.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00540-021-02970-4.
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