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Introduction
Objective

The safe use of medications in patients with Chronic Liver Disease 
(CLD) and cirrhosis remains clinically challenging [1]. Increasing 
degrees of hepatic impairment may alter the disposition and effects 
of many drugs through changes in pharmacokinetics and end-organ 
response. The greater the degree of liver dysfunction, the higher the 
potential for impaired drug metabolism with the risk of adverse hepatic 
and other drug effects [1-3]. This may be especially true when it comes 
to the use of OTC prescription analgesics. 

Intentional Acetaminophen (APAP) overdose is the most common 
cause of acute liver failure in the United States [4], and as a result, the 
drug is often perceived by many patients and clinicians alike as being 
too dangerous to use in patients with any form of chronic liver disease, 
especially cirrhosis, even when therapeutic doses are taken [1,5-7]. 
While a number of authors have suggested that 2-3 gm/day of APAP 
given for short durations is safe in patients with cirrhosis [1,5,7-9], 
this recommendation is largely based on anecdotal clinical experience 
and expert opinion. As a result, many clinicians still suggest that their 
chronic liver disease patients, especially those with cirrhosis, not use 
APAP in any dose or under any circumstances [1,10]. 

Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) as a group 
carry a class warning about the possibility of hepatic injury, raising the 
possibility of acute on chronic injury developing in a cirrhotic patient 
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Abstract
Background: The use of certain medications in patients with chronic liver disease and cirrhosis remains 

controversial. No formal evidence-based guidelines have been published regarding the use of acetaminophen or non-
steroidal anti-inflammatory drugs in patients in this setting. As a result, whether or not to prescribe these medications 
and at what dosages in patients with chronic liver disease or cirrhosis is often met with much consternation.

Objective: We assessed the prescribing preferences of senior medical students, internal medicine residents, 
and gastroenterology fellows for using NSAIDs and acetaminophen in patients with chronic liver disease (CLD), 
including those with cirrhosis.

Methods: A 21-question web-based survey was distributed to several major teaching hospitals in Washington, 
DC. An online survey software (Survey Monkey) was used to collect and analyze responses.

Results: A total of 543 trainees were sent the survey with 174 (32%) responding. The majority of respondents
who were willing to use acetaminophen recommended a daily dose of 2 gms or less regardless of their level of 
training. Internal medicine residents and senior medical students tended to recommend against acetaminophen 
at any dose in favor of NSAIDs in decompensated cirrhotics. All trainee levels showed a diminishing preference 
towards using a therapeutic dose of 4 gms acetaminophen per day as a function of CLD severity.

Conclusions: There is a wide divide at the trainee level regarding the usage and dosing for acetaminophen in 
patients with chronic liver disease. Additional education on the safe use of NSAIDs and acetaminophen in CLD and 
cirrhosis needs to begin in medical school. Senior students in particular voiced the need for controlled prospective 
studies in order to develop evidence-based guidelines to determine the appropriate indications for use of NSAIDs 
and acetaminophen along the spectrum of hepatic impairment in chronic liver disease.
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[11]. However, a more likely concern with NSAID use in cirrhosis 
is renal impairment [12], in particular precipitating hepatorenal 
syndrome—a frequently fatal complication of advanced liver disease 
[13]. Therefore, it is usually recommended that NSAIDs be avoided 
in cirrhosis, especially those with ascites [14]. NSAIDs can also cause 
mucosal bleeding or worsen acute bleeding in patients at increased 
risk of bleeding as a result of the thrombocytopenia and coagulopathy 
associated with advanced liver disease [1,15,16]. This risk may even be 
greater in patients with portal hypertension–related complications, 
such as esophageal or gastric varices, portal hypertensive gastropathy, 
or Gastric Antral Vacular Ectasias (GAVE) [15,17]. 

The work of a limited number of investigators has helped to 
clarify the usage patterns of Over the Counter Analgesics (OTCAs) 
including APAP and various NSAIDs with respect to their safety in 
cirrhosis. Khalid et al. [18] found that among non-cirrhotic patients 
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in their subspecialty liver clinic, 70% used APAP or NSAIDs. In their 
patients with compensated cirrhosis, over half mentioned the use of 
over the counter analgesics, with 25% taking APAP and 31% receiving 
NSAIDs. Among those with advanced cirrhosis who were hospitalized 
for a number of common causes of hepatic decompensation, a lower 
percentage (35%) mentioned taking over the counter analgesics with 
19% saying they used acetaminophen and 16% took NSAIDs [14]. Of 
importance was the fact that hospitalization rates were not increased 
among cirrhotics using these over the counter analgesics, as reported 
by Fenkel et al. [19]. 

In 2008, Rossi et al. studied physicians’ attitudes regarding the 
use of over-the-counter nonprescription analgesics in CLD [10]. The 
results of their web-based questionnaire survey found that internists 
and family physicians were significantly more likely not to recommend 
the use of acetaminophen in patients with compensated cirrhosis 
compared to gastroenterologists, who felt that APAP would, in fact, be 
safe. In patients with decompensated cirrhosis, 95% of family physicians 
and 70% of internists would not recommend the use of acetaminophen 
compared to just 22% of gastroenterologists. Even among patients 
with mild chronic hepatitis without cirrhosis, 15 to 20% of general 
practitioners would not recommend APAP. In contrast, none of the 
gastroenterologists questioned in their survey would avoid APAP 
in that setting. Overall, non-gastroenterologists were more likely to 
recommend NSAIDs compared to gastroenterologists who were more 
likely to recommend the use of APAP [10]. Their survey, however, did 
not address the specific reasoning behind these recommendations, nor 
did it specify what daily APAP dose the physicians responding would 
recommend. 

It is unclear whether or not medical students or physicians in 
training (medical residents or GI fellows) are aware of, or put any of 
these findings to use. We are also unaware of any information regarding 
trainees’ reasoning for or against prescribing OTCAs in CLD patients, 
nor their familiarity with any APAP dosing recommendations. This 
study was designed to examine the preferences and perspectives of 
senior medical students (MS4), internal medicine residents (PGY 
I,II,III), and gastroenterology fellows, in order to identify their attitudes 
and prescribing habits for NSAIDs and APAP patients with CLD and 
cirrhosis. 

Design

A 21-question web-based survey was designed and distributed via 
email. Included trainees were senior medical students, residents and GI 
fellows at several of the major teaching institutions in Washington, DC. 
These included Medstar Georgetown Hospital, Medstar Washington 
Hospital Center, and George Washington University Hospital. There 
were no specific exclusion criteria; the survey was not sent to anybody 
outside of the aforementioned training designations. The survey sought 
to determine what recommendations they would make regarding 
NSAID and APAP use in patients with chronic hepatitis without 
cirrhosis of any cause (group I), in compensated cirrhosis (group II), 
and in decompensated cirrhosis (group III). During 2012, the email 
was sent 6 separate times to maximize responses and all results were 
kept confidential. An online survey software (Survey Monkey) was 

used to collect and analyze responses. The questionnaire can be found 
in the supplemental section as an attached PDF. 

The study was submitted to and approved by the Georgetown 
Institutional Review Board prior to online distribution of the survey. 
No statistical analysis software was used. 

Results
The survey was sent to a total of 543 trainees. A total of 177 

responses were collected, accounting for a 33% overall response rate. 
The survey was answered by 72 senior medical students, 86 internal 
medicine residents (35 PGY-1, 23 PGY-2, 28 PGY-3), and 19 GI fellows 
(in all 3 years of training).

The respondents’ preferences and recommendations for APAP 
and NSAID use based on the severity of the CLD and their level of 
training are summarized in Table 1. Overall, the willingness to use 
APAP decreased as liver disease severity increased; 62% of MS4s would 
recommend APAP use in chronic hepatitis patients, but this decreased 
to only 4% in decompensated cirrhotics. Similar trends were observed 
for the PGY1-3 medicine residents regarding recommendations for 
APAP use from CLD group I to III, from 74% to 19% in PGY1s, 57% 
to 14% in PGY2s and from 89% to 4% in PGY3s. GI fellows were 
the only group of trainees in which the majority continued to favor 
APAP use for every stage of liver disease, with only a small drop from 
89% to 79% in the recommendation as CLD severity progressed from 
groups I to III. In comparison, this trend was reversed with NSAID 
use. Only 5% of GI fellows recommended NSAID use for any stage 
of CLD. In contrast, among the other trainees (medical students and 
internal medicine residents), the majority recommended NSAID usage 
in groups I and II. MS4s were most likely to recommend NSAID use for 
any stage of liver disease, with 96% recommending use in groups I and 
II and 58% recommending NSAID use in group III.

Trainees were also surveyed regarding the maximum daily APAP 
dose that they would recommend based on the severity of liver disease, 
with the results summarized in Table 2. The maximum therapeutic 
dose of 4 gm daily of APAP was recommended least often for any stage 
of chronic liver disease at every level of physician training. In contrast, 
a maximum daily dose of 2 gm APAP was most often recommended 
for any stage of chronic liver disease, although responses were not 
unanimous amongst the trainees. Those who most strongly favored the 
2 gm maximum daily dose were the MS4s and GI fellows, with over 
60% expressing that dose preference for any stage of CLD. PGY 1-3s 
were more hesitant about the safety of any daily dose, with a majority 
feeling that 2 gm per day of APAP was acceptable for groups I and II 
while no maximal daily dose was acceptable for group III. 

Medical students and internal medicine and GI physician trainees 
were also surveyed as to why they would avoid NSAIDs and/or APAP 
in patients with CLD. As Table 3 shows, there was wide variability 
in the reasons cited to avoid NSAID use in this setting. One-third of 
MS4s, 44% of PGY1s, 80% of PGY2s, 25% of PGY3s, and 22% of GI 
fellows expressed concern that NSAIDs would increase the risk of 
gastric ulcers and/or would precipitate GI bleeding. The risk of renal 

MS4 N=72 PGY1 N=35 PGY2 N=23 PGY3 N= 28 GI Fellow N=19
APAP NSAID APAP NSAID APAP NSAID APAP NSAID APAP NSAID

Group I 62% 96% 74% 61% 57% 71% 89% 85% 89% 5%
Group II 32% 96% 55% 56% 61% 57% 59% 69% 89% 5%
Group III 4% 58% 19% 25% 13% 29% 4% 27% 79% 5%

Table 1: Percentage of trainees by level of training who recommended APAP or NSAIDs (dose not specified) at varying levels of CLD.
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failure with NSAID use was the primary concern of 24% of MS4s, 
33% of PGY1s, 20% of PGY2s, 25% of PGY3s, and 67% of GI fellows. 
Twenty percent of MS4s, 11% of PGY1s, 0% of PGY2s, 50% of PGY3s, 
and 11% of GI fellows felt that worsening of the underlying liver disease 
was the primary reason to avoid NSAIDs. 

Specific reasons why trainees would not use APAP in CLD patients 
are shown in table 4. All of the PGY- 2 and 3 residents and GI fellows 
who did not recommend use of APAP in CLD patients were primarily 
concerned over worsening of underlying liver disease. Two thirds 
of PGY1 residents were concerned with the risk of an inadvertent 
overdose. MS4s were more split in their reasoning between a risk of 
worsening of the underlying disease, concern about an inadvertent 
overdose and the lack of formal guidelines on APAP use in CLD 
patients. No trainee groups avoided APAP due to a preference for 
using NSAIDs or narcotics. 

Discussion
The results of this survey show that for every stage of CLD, senior 

level medical students favored the use of NSAIDs over APAP. Internal 
medicine residents also preferred NSAIDs over APAP in nearly every 
stage of CLD. In contrast, GI fellows overwhelmingly favored the use 
of APAP over NSAIDs at every stage of CLD. We did note, however, 

that the willingness to prescribe either type of OTCA decreased as a 
function of CLD severity in most trainee groups. These findings among 
medical students and internal medicine residents are very similar to 
previously published studies [10]. The reasons given by the trainees, 
who were worried about using APAP, primarily reflected their 
concerns about worsening the underlying liver disease, precipitating 
an inadvertent overdose, and the lack of evidence-based information 
on which to justify clinical decisions. 

Our study indicates that a significant variability exists among 
health care providers and physicians in training regarding their 
recommendations on the use of OTCAs, and affords an opportunity 
for physician and patient education on medication use in CLD. Non-
specialty trainees (senior medical students and IM residents) were 
much more willing to use NSAIDs at all levels of CLD as compared 
with GI fellows- a trend not seen between general practitioners and GI 
specialists. However, the trend towards avoiding NSAID use in Group 
III cirrhotics held is similar to results from Rossi et al. [10]. 

The recommendations for using APAP differed significantly 
among practicing physicians in the study by Rossi et al for all levels of 
CLD severity [10]. APAP was deemed safe for use by 100%, 95%, and 
80% of gastroenterologists for patients in groups I, II, III respectively. 
In contrast, APAP use was deemed suitable for CLD groups I, II, III 
by 85-90%, 50-80%, and 10-30% of general internists (GIMs) and 
family practitioners (FPs) respectively. The gastroenterologists’ 
recommendations for APAP use were similar to those of the GI fellows 
in our survey for all levels of CLD. While the recommendations for 
APAP use varied among senior level medical students and residents and 
among practicing FPs/GIMs, the overall trend of using APAP less in 
patients with more advanced stages of CLD (group III) was confirmed 
in both studies. GI fellows and practicing gastroenterologists were both 
more likely to recommend APAP over NSAIDs at the most advanced 
stages of CLD (groups II, and III). 

Although no formal evidence-based guidelines have been 
published regarding the use of APAP or NSAIDs in patients with CLD 
or cirrhosis, expert opinion suggests that a daily dose of 2-3gm or less 
of APAP is safe for short term use in patients with CLD including 
cirrhosis[1,5-10]. While APAP remains the single leading cause of 
acute liver failure in the US, the UK and other westernized countries, 
the majority of instances involve an intentional overdose [4,20]. In 
contrast, the vast majority of APAP users take the drug safely and 
without incident [21]. Although it has been demonstrated that doses of 
4 grams daily over the course of 2 weeks given to healthy volunteers can 
lead to marked, but clinically silent, elevations in ALT and AST in more 
than 40% of subjects [22], other groups have not shown significant ALT 
elevations with doses up to 8 grams daily when used for shorter periods 
[23,24], including in patients who have recently used alcohol [25]. The 
issue of "therapeutic misadventure", a termed coined by Maddrey and 
Zimmerman in the mid-1990s [26], is still a cautionary tale, in that 
unsuspecting chronic alcohol users (which can include cirrhotics), 
may experience an inadvertent overdose from APAP (in doses far 
lower than the traditional 10 grams implicated in most intentional 
overdoses) leading to acute on chronic liver failure. However, such 
reports remain relatively anecdotal and limited in number compared 
to the billions of doses taken annually [21,27], and no instances of acute 
liver failure were seen with daily doses less than 2.5 gm [26]. Moreover, 
the toxic-metabolic premises upon which the alcohol-acetaminophen 
interaction was based (i.e. increased formation of NAPQI by CYP2E1 
induction, and glutathione depletion by alcohol), have been challenged 
[25,28]. Unfortunately, there are no long-term prospective studies 
looking at APAP use in cirrhotics.

4 gms daily
MS4 N=72 PGY1 N=35 PGY2 N=23 PGY3 N=28 GI Fellow N=19

Group I 22% 23% 22% 22% 26%
Group II 8% 3% 9% 8% 0%
Group III 0% 0% 0% 4% 0%

2 gms or less daily
MS4 N=72 PGY1 N=35 PGY2 N=23 PGY3 N=28 GI Fellow N=19

Group I 61% 45% 26% 48% 63%
Group II 62% 43% 52% 36% 84%
Group III 63% 24% 17% 4% 73%

No daily dose is acceptable
MS4 N=72 PGY1 N=35 PGY2 N=23 PGY3 N=28 GI Fellow N=19

Group I 6% 26% 43% 11% 11%
Group II 15% 47% 39% 32% 11%
Group III 36% 76% 83% 92% 21%

Table 2: Percentage of trainees who recommended a specified daily dose of APAP 
at given stages of CLD.

MS4 
N=72

PGY-1 
N=35

PGY-2 
N=23

PGY-3 
N=28

GI Fellow 
N=19

Risk of precipitating 
ulcers/GI bleeding

33% 44% 80% 25% 22%

Risk of renal failure 24% 33% 20% 25% 67%
Concern about worsening 
underlying liver disease

20% 11% NS 50% 11%

Preference for APAP over 
NSAIDS

23% 12% NS NS NS

Table 3: Primary reasons given for not wanting to use NSAIDs in patients with 
CLD.

MS4 
N=72

PGY-1 
N=35

PGY-2 
N=23

PGY-3 
N=28

GI Fellow 
N=19

Concern of worsening 
underlying liver disease

33% 33% 100% 100% 100%

Concern of inadvertent 
overdose

31% 67% NS NS NS

Lack of information regarding 
use of APAP in CLD patients

36% NS NS NS NS

Table 4: Primary reasons for not wanting to use of APAP in patients with CLD.
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In contrast to the concerns about using APAP in patients with CLD, 
most lay persons and many physicians consider NSAIDs to be a safer 
analgesic option. However, owing to their inhibition of prostaglandin 
synthesis, NSAIDs are generally not recommended for use in cirrhosis 
due to the risk of precipitating GI bleeding and renal failure [1,12-17]. 
Patients with cirrhosis have increased synthesis of renal prostaglandins 
to counteract the renin-angiotensin-aldosterone and sympathetic 
systems that reduce perfusion to the kidneys [14]. Circulating renal 
prostaglandins help to maintain and regulate renal hemodynamics, 
glomerular filtration and the renal handling of sodium and water. In 
addition, NSAIDs are largely protein bound and metabolized by CYP 
P450 enzymes and thus increased serum levels can be anticipated in 
cirrhosis [29]. The inhibition of prostaglandin synthesis leads to a 
profound decrease in renal perfusion, reduction in GFR, impairment 
in water clearance, and marked sodium retention. Moreover, NSAIDs 
have deleterious effects on platelets that can increase the risk of GI 
hemorrhage [30]. In addition, ibuprofen has been associated with 
exacerbating chronic hepatitis C, suggesting it might not be safe in this 
setting [31], although others have challenged this notion [32]. Although 
celecoxib may not impair platelet or renal function in cirrhosis to 
the extent of non-selective NSAIDs, its long-term safety in cirrhosis 
remains to be established [33].

In general, the majority of physician trainees in our survey 
believed that a daily APAP dose of 2 gm or less was safe for some CLD 
patients, regardless of their level of training. However, for patients 
with decompensated cirrhosis, a majority of IM residents felt that no 
daily dose of APAP was safe. Moreover, all trainee levels showed a 
diminished preference for a full dose of 4gms per day as a function 
of CLD severity. When offered a range of APAP doses, most trainees 
in our survey had the strongest preference for using a daily dose of 
2gms or less in patients with chronic hepatitis or stable cirrhosis. For 
decompensated cirrhosis, the majority of trainees felt that no daily dose 
was acceptable. 

In 2011, in an effort to help encourage and ensure appropriate 
acetaminophen use, the maker of Extra Strength TYLENOL® 
implemented new dosing instructions that lowered the maximum 
daily dose for single-ingredient Extra Strength TYLENOL® products 
sold in the U.S. from 8 pills per day (4,000 mg) to 6 pills per day (3,000 
mg). The dosing interval has also changed from 2 pills every 4-6 hours 
to 2 pills every 6 hours [34]. Although these recommendations were 
for the general population at large, with no specific guidelines offered 
for patients with CLD, there is evidence to suggest that APAP taken 
at therapeutic doses may be safe in patients with CLD. Fenkel et al. 
demonstrated that “non-excessive” doses of OTCAs (NSAIDs and/or 
APAP) in patients with cirrhosis were not associated with an increased 
rate of hospitalization for liver related events [19]. The non-excessive 
dosage referred to in the study were listed as being less than the 
maximally recommended dose in the package label, although actual 
dosages in the study were not reported. Khalid et al found that reduced 
doses of APAP were not associated with acute hepatic decomposition, 
even among patients with recent alcohol ingestion [18]. 

In examining the reasons for why trainees would avoid using 
NSAIDs or APAP in CLD patients, their responses were found to be 
variable. The majority of MS4s and IM residents were concerned about 
NSAIDs causing ulcers or GI bleeding in patients with CLD, whereas 
GI fellows were more concerned about NSAIDs precipitating renal 
failure in these patients. The study by Rossi et al. [10] did not address 
the specific reasoning behind the practitioners’ recommendations for 
or against NSAID use in CLD patients, and thus no direct comparison 

can be made with our respondents. However, most senior level medical 
residents and GI fellows were concerned that APAP could worsen the 
underlying liver disease. Of note, senior medical students were the 
only group to suggest that the lack of evidence-based literature on the 
subject was the main reasoning behind their avoidance of APAP. 

An interesting observation highlighted by the results of our survey, 
and also found by Rossi et al. [10], is why a preference for NSAIDs 
over APAP in CLD patients still exists. Given that NSAID-induced 
GI and renal toxicity and idiosyncratic hepatotoxicity have been well 
characterized in the literature, coupled with the evidence that APAP 
at low or therapeutic doses is generally safe in CLD patients, some 
might find it surprising that both primary care practitioners and non-
GI trainees consistently chose NSAIDs over APAP at all levels of CLD 
severity. Based on the responses provided by our survey, it seems that 
while senior medical students and internal medicine residents are aware 
of the GI toxicity of NSAIDs, they appear to be less concerned with the 
risk of renal failure compared to GI fellows. It is possible that the often 
dramatic events surrounding acute liver failure associated with APAP 
outweighs the concern for NSAID-associated GI toxicity among non-
GI physicians. While one might surmise that the absolute risk of renal 
failure might be a stronger reason to change their preference, at what 
level of training and how this information should this is introduced 
has not been studied. Nevertheless, it appears that given the responses 
to our survey, both trainees and general medical practitioners have an 
incomplete understanding of the potential for NSAID and APAP to 
cause toxicity in CLD patients. 

Regarding information given to patients about using OTCAs, only 
about half of the patients included in the survey by Fenkel et al. ever 
reported having received medical advice on OTCA use by pharmacists 
or physicians [19]. The reluctance of trainees responding to our survey 
to use APAP at any dose in decompensated cirrhosis implies that 
further evidenced-based recommendations are needed for this patient 
population. Longer-term prospective studies examining the safety of 
APAP in CLD patients would bolster and extend recommendations 
that are currently based largely on expert opinion.

Conclusion
Our results show that there exists a divide, even at the training 

level, among IM residents and those specifically training to become 
gastroenterologists with respect to selecting OTCAs for use in patients 
with CLD. We also observed a preference for recommending that 
APAP be used in lieu of NSAIDs in CLD patients of any stage among 
trainees in GI fellowships. Senior medical students and internal 
medicine residents were more likely to recommend NSAIDs over 
APAP for CLD patients, with a majority still preferring NSAID use, 
even in patients with decompensated cirrhosis. Our survey results also 
found a variable response to what trainees consider to be the maximum 
daily safe dose of APAP for the various stages of CLD and the reasons 
why some trainees felt that NSAIDs should be avoided. Although 2 gm 
per day of APAP was the most agreed upon dose, this is an indication 
that additional education is needed beginning in medical school. 
Prospective studies would be welcomed to help determine a safe dose 
of APAP and duration of treatment in CLD patients.
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