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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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Time to scale back VTE prophylaxis?
New research reveals rampant overuse in low-risk patients

New data indicate that years of aggressively pro-
moting VTE prophylaxis for hospitalized patients 
may have gone too far. As a result, hospitals may 
now need to scale those e� orts way back, particu-
larly in low-risk patients.
 That’s the takeaway of a new research letter 
published online in May by JAMA Internal Medi-
cine. The research was performed by the Michigan 
Hospital Medicine Safety Consortium, a quality 
collaborative of hospitals in that state working to 
prevent adverse events in hospitalized general 
medical patients.
 The consortium authors gathered data on nearly 
45,000 non-surgical and non-ICU patients admit-
ted to one of more than 50 Michigan hospitals in 
2015-16. In patients at high risk of VTE—27% of that 
total population—prophylaxis was being under-
used in 22%.
 But underuse wasn’t the only problem. Exces-
sive prophylaxis was found in 32% of high-risk 
people who didn’t have a contraindication to phar-
macologic prophylaxis and in 27% of high-risk pa-
tients who did have a contraindication.

 An even bigger issue: Researchers found that 
VTE prophylaxis had been given unnecessarily to 
78% of low-risk patients, despite the advice of na-
tional guidelines.
 “For the past 10 or 15 years, the mantra has been, 
‘Prophylax, prophylax, prophylax,’ ” says Paul Grant, 
MD, director of perioperative and consultative med-
icine at the University of Michigan Medical Center 
in Ann Arbor and a QI consultant and VTE resource 
expert for the consortium. Dr. Grant was lead author 
of the research. “One unintended consequence has 
been that any hospitalized patient is now considered 
to be at risk, even though excessive prophylaxis isn’t 
recommended or advised.” Dr. Grant spoke to To-
day’s Hospitalist.

How is the Michigan consortium working to 
tamp down overuse of VTE prophylaxis?
The consortium is funded by Blue Cross/Blue Shield, 
and hospitals enroll in it voluntarily. One of our clini-
cal goals in this VTE prophylaxis project has of 
course been ensuring that high-risk patients get 
prophylaxed.
 But participating hospitals are also trying to re-
duce the number of low-risk patients receiving 
VTE prophylaxis. The hospitals are incentivized 
on reaching specifi c targets and also on appropri-
ate risk assessment for patients. The collaborative 
holds quarterly meetings where all participating 
hospitals see how they—and all the others—are 
performing as a group and individually. 

Are guidelines clear that low-risk patients 
shouldn’t be prophylaxed?
They are, but the guidelines are not always clear 
on how to defi ne low risk. Part of the problem is 
that there are multiple risk-assessment models, 
and only some have been validated in large pa-
tient populations.

 PERIOPATIVE MEDICINE UPDATE   
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Time to scale back VTE prophylaxis?
“For the past 10 or 15 years, the mantra has 

been, ‘Prophylax, prophylax, prophylax.’ ”
–Paul Grant, MD

University of Michigan Medical Center

 Guidelines from the American College of Chest 
Physicians issued in 2012 strongly recommend using 
a risk-assessment tool, and they mention the Padua 
Prediction Score. That’s the one we used in the re-
search letter. In our consortium, we also use the Cap-
rini score, which was initially designed for surgical 
patients but has since been modifi ed and used for 
more patient populations including medical patients.

In terms of high-risk patients who should be pro-
phylaxed but aren’t, you write that at least that 
percentage—22%—was considerably lower than 
found in earlier studies. You cite the ENDORSE 
trial published in 2008, which found that only 
39.5% of at-risk medical patients received guide-
line-recommended prophylaxis.
There’s still room for improvement, and one of the rea-
sons the consortium chose this project was because 
we knew there were still patients who should get pro-
phylaxis but aren’t.
 That may be due to inappropriate or nonexistent risk 
stratifi cation, patient refusals, or processes in the hos-
pital where doctors order prophylaxis but it doesn’t 
actually get to the bedside. Many things can go wrong.
 But what was more surprising was the high num-
bers of excessive prophylaxis. We’ve learned that not 
all hospital medicine patients are equal in terms of risk 
and that other factors continue to drive patient risk 
down. Their length of stay, for instance, can be quite 
short, and more patients now are being encouraged 
to ambulate frequently during their hospital stay. 

What problems could excess prophylaxis 
cause?
There could be bleeding risk, even with prophylac-
tic doses, and associated costs like patient satisfac-
tion—most people don’t like needles—and nursing 
time, as well as side e� ects. Also, heparin-induced 

thrombocytopenia, although not common, can be a 
devastating diagnosis.

You write that hospitals may now need to 
“deimplement” VTE-prophylaxis e� orts in 
low-risk patients. How do you recommend 
doing that?
A lot is education, but that gets you only so far. Many hos-
pitals, including my own, have been leveraging our EMR, 
embedding electronic risk stratifi cation to guide appro-
priate prophylaxis. Many of us in the consortium use the 
same EMR, so we’ve been sharing how to do that.
 Consortium hospitals with very high rates of overus-
ing prophylaxis have formed mentoring relationships 
with other hospitals that are doing better. And some 
programs are creating incentives around excessive 
prophylaxis for their physicians or making it an internal 
quality measure. Our own group tracks that at both the 
group and individual level, so twice a year I see our 
group’s average and my own personal prophylaxis 
rate in low-risk patients. 

Would deimplementation be a real shift in 
mindset for doctors?
I think it would be. One challenge is that some clinicians 
seem to believe they need to prophylax everyone.
 We feel comfortable recommending deimplemen-
tation in low-risk patients because the overall VTE 
event rate in this non-surgical, non-ICU population 
is very small. Less than 0.2% of patients develop a 
VTE in the hospital, and that rate is approximately 1% 
when you go out to 90 days.  We’ve been prophy-
laxing thousands and thousands of patients, but it 
doesn’t make sense when we’re seeing numbers in 
that range.

Phyllis Maguire is Executive Editor of Today’s Hos-
pitalist.
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.

TH
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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Edward Doyle

F E A T U R E

hen it comes to patients’ perioperative use 
of chronic medications, Paul Grant, MD, the di-

rector of perioperative and consultative medi-
cine at the University of Michigan Medical Center in 
Ann Arbor, maintains this general rule: “Most meds 
are tolerated just fi ne, and it actually wouldn't matter 
in most cases if you continued them or not on the day 
of surgery.”
 But some medications have known periop benefi ts 
(think statins) or could have rebound or withdrawal 
e� ects if stopped, including clonidine, benzodiaz-
epines and opioids. There are also medications that 
patients should avoid taking the morning of surgery, 
if not days or even weeks ahead.
 At a discussion of perioperative medications at this 
year's Society of Hospital Medicine annual meeting, 
Dr. Grant highlighted his recommendations for what 
to stop, continue or at least think about. 

STATINS
While statins’ lipid-lowering benefi ts may not take 
e� ect for weeks, the drugs’ other advantages—pre-
venting plaque rupture, reducing infl ammation, opti-
mizing endothelial function—“happen within hours of 
initiating someone on a statin,” Dr. Grant explained. 
Those can help lower patients’ perioperative cardio-
vascular risk.
 Results from the VISION trial, published in the Jan. 
7, 2016, European Heart Journal, found an association 
between preop statin use and a host of better 30-day 
outcomes, including lower all-cause and cardiovascu-
lar mortality. And a study in the February 2017 issue 
of JAMA Internal Medicine looked at 30-day mortal-
ity for more than 180,000 patients undergoing major 
noncardiac surgery who took a statin either the day of 
or the day after surgery.
 “This had quite a high number needed to treat— 

W

PERIOP MEDS:
WHAT SHOULD YOU HOLD?

A periop primer on which drugs to stop or continue

 PERIOPATIVE MEDICINE UPDATE   
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hold all oral diabetes medications throughout the en-
tire hospital stay.”

PSYCHIATRIC MEDICATIONS
Dr. Grant lumps all psychiatric medications—SSRIs as 
well as dementia, antipsychotic and antiseizure medi-
cations—together with this recommendation: Contin-
ue them, including the morning of surgery with water, 
and throughout the hospitalization.

There is some concern that SSRIs increase bleed-
ing risk. A small retrospective review in the March 2010 
issue of Anesthesiology looked at 66 patients on SS-
RIs getting a hip replaced. Patients taking SSRIs had 
slightly greater blood loss but no additional need for 
transfusions.
 But a study in the July 2016 issue of Anesthesia 
& Analgesia looked at patients undergoing what Dr. 
Grant called “big bleeding-risk surgery”: vascular, 
spinal, intracranial or cardiac. “Exposure to an SSRI 
increased patients’ risk of needing a transfusion 
twofold, up to postop day 2, so there may be some-
thing there.” He has patients take SSRIs the day of 
surgery, given that those who’ve taken the drug for 
many months or years could experience withdrawal 
by stopping abruptly. 
 As for carbidopa-levodopa to treat Parkinson’s: 

“That one you really have to make sure you’re not 
skipping,” Dr. Grant said. “That’s often dosed three, 
four, fi ve times a day, and patients should be taking it 
right up until surgery.” Stopping these drugs abruptly 
may cause a Parkinson’s disease fl are or neurolep-
tic malignant syndrome, “and patients can become 
extremely sick on postop day 1.” While IV levodopa 
would help ensure that patients get all their doses 
even if they’re NPO, it’s not available in the U.S. An 
oral dissolving formulation is available, however, and 
can be helpful.

ACE INHIBITORS, ARBs
Clinicians have a “fair amount of data” on the peri-
operative use of ACE inhibitors. Unfortunately, those 
data are confl icting. 
 A meta-analysis in the July 2008 Journal of Hospi-
tal Medicine looked at the relative risk of hypotension 
requiring vasopressors and of MI in patients with or 

244—in terms of mortality, but a very strong endpoint,” 
said Dr. Grant. “Secondary outcomes were also sig-
nifi cantly reduced.”
 The latest (2014) ACC/AHA guidelines recommend 
that patients already taking a statin should continue to 
do so during surgery. Other recommendations include 
initiating statins in patients undergoing vascular sur-
gery and in those with risk factors, including a history 
of stroke, MI, diabetes or heart failure.
 As for Dr. Grant, he starts patients on a moderate 
or high statin dose, a strategy endorsed in trials. And 

“I tell them to take it for at least a month and then talk 
to their primary care doctor. Clearly, there are many 
indications for long-term statins in patients beyond 
perioperative protection.” 

HERBALS, VITAMINS, SUPPLEMENTS
More than half of all Americans take some kind of herb-
al therapy, vitamin or supplement, if not a combination 
of all three.
 “Patients seldom mention them unless you specifi -
cally ask,” Dr. Grant said. “We tell patients to stop taking 
them a week or two before surgery.”
 What he called the “3Gs”—garlic, ginkgo and gin-
seng—have some antiplatelet function and could 
cause bleeding. “I lump these in when I’m talking about 
what to do with NSAIDs, multivitamins and other drugs 
that need to be stopped in advance of surgery.”

DIABETES MEDICATIONS
Metformin is certainly one drug you want to hold the 
day of surgery, even though the risk of lactic acidosis 
is rare.
 “We used to hold it for two days before, but that's 
not necessary—except for someone with renal dys-
function,” said Dr. Grant. While patients shouldn’t be 
on metformin if their creatinine is more than 1.5, “you 
often see it, so you might hold it an extra day.” You 
might also hold metformin an extra day for patients 
getting IV contrast with a procedure.
 As for other oral diabetes medications, “we stop 
them the day of surgery”—a pretty straightforward 
recommendation, given that patients won’t be eating. 
And because these medications can’t be titrated and 
patients’ food intake is unpredictable, “we typically 
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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have to individualize that recommendation." Patients 
with systolic blood pressures in the 160s or 170s, for 
instance, who could have their surgeries cancelled if 
their systolic hits 180 might be good candidates for 
continuing an ACE inhibitor or ARB the day of surgery.

LOOP DIURETICS
A randomized trial published in the November 2010 
issue of the American Journal of Medicine looked 
at 212 patients taking loop diuretics and undergoing 
noncardiac surgery.

"Researchers randomized patients into taking vs. 
holding the loop diuretic the morning of surgery, with 
no di� erence in any outcomes," said Dr. Grant. At his 
center, loop diuretics are held the day of surgery, "but 
I don't think it really matters which you choose."

IMMUNOMODULATORS/DMARDs
With this class of medications, "we always struggle 
a bit," Dr. Grant said. That's in part because periop 
data aren't really clear. It's also because "they're fairly 
complicated, potentially dangerous medications, so 
you're really weighing the risks and benefi ts."
 On one hand, continuing the drugs could increase 
patients' risk of infection or problems with postop 
wound healing. But by stopping them, you risk caus-
ing the patient's lupus or infl ammatory bowel disease 
to fl are, which "will really impair their recovery. So this 
is a challenge."

Clinicians have the most data for methotrexate, al-
though most of those data pertain to orthopedic pa-
tients. The largest trial, published in the March 2001 
Annals of the Rheumatic Diseases, included fewer than 
400 patients with rheumatoid arthritis. Patients were 
randomized into three groups: those on methotrexate 
who continued it during surgery, those who had the 
drug held for two weeks before and after surgery, and 
those who weren't taking methotrexate. Patients were 
then followed for a year.
 Those who continued taking the drug had signifi cant-

F E A T U R E

without an immediate preop dose of an ACE inhibitor 
or an angiotensin II receptor antagonist.
 "Hypotension requiring pressors was signifi cant," Dr. 
Grant pointed out, "but a trend toward postop MI was not."
 Research in the May 2014 Journal of Hospital 
Medicine looked specifi cally at orthopedic patients. 

"Those who received their ACE inhibitor or ARB up to 
and including the day of surgery had almost double 
the incidence of hypotension," he noted. Acute kid-
ney injury (AKI) was also signifi cantly higher, "probably 
because of hypotension"—and AKI drove consider-
ably longer length of stay.
 But another study in the May 2014 Journal of Hos-
pital Medicine issue looked at patients who had their 
ACE inhibitor stopped for surgery. Researchers com-
pared 30-day mortality for patients who weren't re-
started within 14 days to those who were. 
 They found an association between not restarting 
within 14 days and higher 30-day mortality. "I think it's 
reasonable to hold the ACE inhibitor or ARB on the 
day of surgery," he said, "but make sure you restart it 
by the time patients go home."
 A subgroup analysis of the VISION trial published 
in the January 2017 issue of Anesthesiology found 
that patients who withheld their ACE inhibitors/ARBs 
within 24 hours of surgery had an 18% relative risk 
reduction in 30-day all-cause mortality compared to 
those who did not, and a 20% relative risk reduction 
in intraoperative hypotension. 
 "That seems to be driving the problems with ACE 
inhibitors and ARBs before surgery," said Dr. Grant.
 Muddying the waters even further, the 2014 ACC/
AHA guidelines say it's reasonable to continue ACE 
inhibitors/ARBs. "I'm not really in favor of that," he 
countered. "The guidelines do say that if you hold 
them, restart as soon as possible after surgery." He 
holds ACE inhibitors and ARBs the morning of sur-
gery, which is his medical center's policy.
 Having a standardized approach throughout the 
hospital helps anesthesia. At the same time, "you 

“Most meds are tolerated just fine, and it 
actually wouldn’t matter in most cases if you 

continued them or not on the day of surgery.”
–Paul Grant, MD

University of Michigan Medical Center 
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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Perioperative debates 
Recent guidelines tackle periop controversies

 1C A S E

RECENT GUIDELINES are helping settle some 
longstanding perioperative controversies, according 
to hospitalist Hugo Quinny Cheng, MD, director of 
the medicine consultation service at the University of 
California, San Francisco (UCSF) Medical Center.
 Speaking at UCSF’s management of the hospital-
ized patient conference last fall, Dr. Cheng presented 
new evidence on how long to delay surgery after 
stenting, the need to bridge (or not) surgical patients 
on anticoagulation, and how to medically manage pa-
tients headed to surgery who have cardiac disease. 
He also weighed in on two other hot topics: periop-
erative management of patients with suspected ob-
structive sleep apnea and how to minimize opiate 
prescribing in surgical patients.

Stents and surgical delays

A 63-year-old patient who needs a hemicolectomy 
for colon cancer had a drug-eluting stent placed 
four months ago. Do you OK the surgeon to pro-
ceed, wait six months post-stent to do the surgery 
or wait 12 months? 
 In terms of stent type and timing and how those 
relate to postop cardiac complications, a retro-
spective analysis in the Oct. 9, 2013, Journal of the 
American Medical Association looked at more than 
25,000 patients who had noncardiac surgery be-
tween six weeks and two years after receiving ei-
ther a bare-metal or a drug-eluting stent. Research-

ers tracked cardiac complication rates including 
all-cause mortality, myocardial infarction and the 
need for revascularization.
 “For both stent types, bad outcomes happened 
at an alarmingly high rate with surgery soon after 
the implant,” said Dr. Cheng. But complication rates 
declined fairly rapidly and reached their nadir by 180 
days. ACC/AHA guidelines published in the March 
29, 2016, issue of Circulation recommend waiting 
30 days for surgery after a bare-metal stent and six 
months after a drug-eluting stent.
 “But the guidelines also say that if delaying surgery 
would cause undue harm, waiting only three months 
after stent implant is what they call ‘not unreasonable,’ ” 
Dr. Cheng pointed out. As for the case he presented, 

“I would say the patient should go to the OR now.”

What about DAPT?
The question then becomes what to do with the pa-
tient’s dual antiplatelet therapy. The 2016 guidelines 
say that if you must stop a patient’s P2Y12 inhibitor, 
continue aspirin if possible, then resume the P2Y12 
postop as soon as possible.
 “You’re looking at this and saying, ‘Is this about 
the most wishy-washy thing they could say?’ ” But Dr. 
Cheng noted that there isn’t a lot of evidence backing 
up any particular strategy. Instead, there are small case 
series, a case-control study and expert opinion.
 “It’s fi ne to listen to the cardiologists,” he said. “But 
realize that when they are adamant that a patient 
has to stay on these drugs and the surgeon is say-
ing ‘No, I’m worried about bleeds,’ the cardiologists 

Edward Doyle
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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patients, about 3% vs. 1%, and the number needed to 
harm to cause one major bleed was 53.” As for minor 
bleeding, bridging numbers were even worse: 21% 
vs. 12%, with one minor bleed for every 12 patients 
bridged.
 But, he noted, very few enrollees in that trial had 
high CHADS2 scores. Instead, “the average was 
about 2.3.”

Balancing clotting and bleeding risk
In the Feb. 21, 2017, Journal of the American College of 
Cardiology, the ACC published expert consensus on 
how to manage perioperative anticoagulation among 
A fi b patients. 
 Among its general recommendations: Clinicians 
can perform some procedures—those with negligible 
bleeding, like cataract surgery—on patients with full 
anticoagulation. And bridging isn’t necessary for pa-
tients taking direct oral anticoagulants because of 
those drugs’ rapid onset.
 As for patients on warfarin, the guideline says to 
base bridging decisions on both clotting and bleeding 
risk. The guidelines defi ne elevated bleeding risk as 
having had a major bleed or intracranial hemorrhage 
within the last three months, low or abnormal platelets, 
aspirin use, a supratherapeutic INR, or prior bleeding 
with bridging or similar surgery. 
 The guidelines also recommend using the CHA2DS2-
VASc score to assess clotting risk. Patients scoring be-
tween 1 and 4 are considered low risk, while moderate 
risk is 5 or 6, and high risk is between 7 and 9. Accord-
ing to the guidance, patients should be bridged if their 

don’t have a stack of randomized controlled trials to 
tell them that this is the right way to go.”

Bridging anticoagulated patients

In Dr. Cheng’s next case, a 76-year-old woman with 
paroxysmal A fi b on warfarin underwent head and 
neck surgery two days ago. Her CHA2DS2-VASc 
score is 5 (her CHADS2 score is 3), her hemoglobin is 
8 and her platelet count is 88,000.
 Her surgeon asks if the patient should be bridged 
with either IV heparin or low-molecular-weight hepa-
rin. Do you bridge or not?
 For years, Dr. Cheng said, clinicians have been 
moving away from bridging perioperative patients 
on warfarin with heparin. But “now,” he said, “recent 
guidelines based on the latest evidence actually back 
up that decision.”
 That evidence comes from the BRIDGE trial, with 
results published online by the New England Journal 
of Medicine (NEJM) in June 2015. The study random-
ized nearly 1,900 surgical patients—all on warfarin for 
A fi b with fl utter—to either bridging with low-molecu-
lar-weight heparin or placebo. Patients undergoing 
cardiac or neurological surgeries were excluded, as 
were those with mechanical valves. Outcomes were 
30-day risk of arterial thromboembolism and bleeding.
 As Dr. Cheng explained, patients had the same 
number of embolic events whether or not they were 
bridged. However, “bleeding increased in bridged 
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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CHA2DS2-VASc score indicates high risk and they 
have normal bleeding risk. However, for those with 
a high-risk score and elevated bleeding risk, doctors 
should use clinical judgment. 
 As for the case he presented with a CHA2DS2-
VASc score of 5, the guidance recommends using 
clinical judgment when such patients have normal 
bleeding risk. But “the patient had a low platelet 
count, so a high bleeding risk,” Dr. Cheng pointed out. 

“The guidelines recommend not bridging that patient.”

Preventing postop ischemia and MIs

You do a preop evaluation on a patient who’s sched-
uled for a femoral-popliteal arterial bypass next week. 
The patient smokes and has diabetes and peripheral 
arterial disease, but the only medication he takes is 
glyburide. What should you do now: start aspirin, 
metoprolol or atorvastatin? 
 Among those choices, more than a quarter (27%) of 
the hospitalist audience picked starting metoprolol. Dr. 
Cheng noted that in the past, beta-blockers have had 

“the most enthusiasm for preventing cardiac complica-
tions after surgery.” 
 But some studies behind that enthusiasm have 
since been discredited, he added. “The largest study 
found only a small benefi t on MI prevention, while 
overall mortality increased.” As a result, “beta-block-
ers have largely fallen out of favor,” and 2014 ACC/
AHA guidelines on periop cardiovascular evaluation 
and management of patients undergoing noncardiac 
surgery recommend beta-blockers strongly only if pa-
tients already take them. 
 Those guidelines, published online in August 2014 by 
the Journal of the American College of Cardiology, do 
note that it would “not be unreasonable”—“Guidelines 
are really good at hedging bets!” Dr. Cheng said—to 
start patients on a beta-blocker if they have a revised 
cardiac risk index score of 3 or more or if patients have 
ischemia on a preop stress test.
 But not if patients need urgent or emergent surgery. 

“With beta-blockers, you want to start low, go slow and 
begin way in advance of any planned surgery,” Dr. 
Cheng said. 

Surgery and sleep apnea
A 55-year-old morbidly obese patient with hyper-
tension is scheduled for total knee replacement. He 
reports occasional fatigue and somnolence, but he 
doesn’t know if he snores or has apnea. Should you 
notify the surgical team of suspected obstructive sleep 
apnea (OSA), or fi rst notify the surgical team and then 
recommend empiric CPAP postop? Or should you de-
lay surgery until the patient has a formal sleep study?
 Hugo Quinny Cheng, MD, director of the medicine 
consultation service at the University of California, 
San Francisco (UCSF) Medical Center, presented 
this case during UCSF’s management of the hospi-
talized patient conference last fall. According to Dr. 
Cheng, sleep apnea “probably” increases patients’ 
risk of postop complications.
 Guidelines published in August 2016 by Anesthesia 
and Analgesia found that patients with OSA are more 
likely to develop postop pulmonary complications such 
as respiratory failure. Evidence also suggests an asso-
ciation between OSA and higher risk of postop A fi b. 
 As for screening patients, the guidelines recom-
mend using STOPBANG, the acronym for Snoring, 
Tired or sleepy, Observe apnea, Pressure (hyperten-
sion), BMI greater than 35, Age greater than 50, Neck 
circumference of more than 17 inches for men or 16 for 
women, and Gender being male. 
 This “quick-and-dirty assessment has a positive 
predictive value of close to 90%” among patients 
scoring fi ve or more points, Dr. Cheng said. “A sleep 
study will help confi rm the diagnosis, but I don’t think 
you need that additional degree of certainty.”
 The guidelines agree, noting that there’s not 
enough evidence to recommend delaying surgery for 
a formal sleep study as the standard of care. Excep-
tions include evidence of severe or uncontrolled sys-
temic OSA complications or impaired gas exchange, 
such as known severe pulmonary hypertension, hy-
poventilation or resting hypoxia.
 And while the guidelines do say to notify both the 
surgeon and the anesthesiologist about suspected 
sleep apnea, “there is no randomized trial that con-
sistently shows that putting OSA patients on CPAP 
or BIPAP after surgery leads to better outcomes,” Dr. 
Cheng said. 

C A S E
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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The case for statins
As for aspirin, the POISE trial published in the April 17, 
2014, NEJM randomized patients at high risk for com-
plications before surgery to aspirin, the antihyperten-
sive clonidine, both or neither. Aspirin did not prevent 
death or MI, but it (not surprisingly) increased bleeding 
complications. Clonidine likewise didn’t prevent MI or 
death but—again, no surprise—it was linked to clini-
cally signifi cant hypotension and bradycardia. 
 The 2014 ACC/AHA guidelines don’t recommend 
starting aspirin in patients undergoing noncardiac sur-
gery unless they have a stent, nor do they recommend 
starting alpha-2 agonists like clonidine. The guidelines 
also don’t endorse preop coronary revascularization, ex-
cept for independent guideline-concordant indications. 
 As for starting statins, research in the Sept. 3, 2009, 
NEJM looked at 500 statin-naive patients undergoing 
major vascular surgery. Those patients were random-
ized one month before surgery to either fl uva-statin 
XL or placebo.
 “Patients on statins were roughly half as likely to 
develop cardiac death or nonfatal MI,” said Dr. Cheng. 

“Almost all that di� erence was in nonfatal MI, so mortal-
ity didn’t di� er very much at all.”
 A more recent analysis published in the February 
2017 JAMA Internal Medicine looked at 180,000 VA 
patients undergoing noncardiac surgery. Researchers 
looked at early statin treatment—defi ned as getting 
a statin on postop day 0 or 1—and postop mortality 
and complications. The results: Early statins were as-
sociated with lower all-cause 30-day mortality, fewer 
cardiac complications, and fewer total complications, 
including respiratory problems and renal insu¢  ciency. 
 The authors also found a dose e� ect, with patients 
who received moderate- or high-intensive statins expe-
riencing better outcomes than those with lower doses.

 “It’s a retrospective study,” Dr. Cheng said, “so obvi-
ously there’s the potential for a lot of confounders.”
 The 2014 ACC/AHA guidelines recommend con-
tinuing patients already on statins and starting patients 
going for vascular surgery on a statin, regardless of 
their cholesterol levels. The guidelines also bring out 
the “it’s-not-unreasonable” rationale to initiate statins 
in patients with elevated clinical risk based on your 
preop assessment and for those undergoing moder-
ate- or high-risk operations.

Edward Doyle is Editor of Today’s Hospitalist.

  “If delaying surgery would 
cause undue harm, waiting 
 only three months after 
 stent implant is what guidelines   
        call ‘not unreasonable.’ ”
 –Hugo Quinny Cheng, MD
      University of California, 
        San Francisco
         Medical Center

Pay attention to opiate prescribing
While opiate overuse for chronic non-cancer pain has 

received a lot of coverage, “very little attention has 

been paid to opiates used to treat postop pain,” said 

Hugo Quinny Cheng, MD, director of the medicine 

consultation service at the University of California, 

San Francisco Medical Center, during a presentation 

last year on perioperative controversies. “But maybe 

there should be.” With 100 million operations per-

formed in this country every year, “the potential pool 

of patients being exposed to that risk is enormous.”

 A study published online in April 2017 by JAMA 

Surgery tried to gauge patients’ risk of developing 

persistent postop use by looking at 36,000 patients 

undergoing one of 13 common surgeries. One big 

problem with the results: “Most were minor surger-

ies,” Dr. Cheng pointed out. “The authors excluded or-

thopedic or spine surgery patients—the pain surgery 

patients.”

 Overall, the incidence of persistent opiate use more 

than 90 days after surgery was 6%, “and it was the 

same whether patients were getting a colectomy 

or hernia repair,” he said. Risk factors for develop-

ing chronic use were a history of alcohol, tobacco, or 

other drug use, sicker patients with more baseline co-

morbidities, and those with psychiatric comorbidity 

or pain unrelated to their surgery.

 “There is,” Dr. Cheng said, “a signifi cant risk that 

such patients may develop persistent opiate abuse 

after they go home.”

TH
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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Periop snafus: 
What went wrong?

Sometimes, hospitalists think they are doing everything right, but 
things still go wrong. In the realm of perioperative medicine, that kind of 
problem can develop when anesthesiologists call o�  surgery for patients 
they feel are not properly prepared. 
 At this spring’s Society of Hospital Medicine annual meeting in Las Vegas, 
Paul Grant, MD, a hospitalist and director of perioperative and consultative 
medicine at the University of Michigan in Ann Arbor, described several re-
cent cases where just such incidents unfolded. His goal was to fi gure out 
what went wrong and determine strategies that hospitalists can use to make 
sure similar delays don’t happen again.
 One common theme, he pointed out, is the need for better communica-
tion between the hospitalists clearing patients for surgery and anesthesi-
ologists. Some hospitalists could also use a richer appreciation of what an 
anesthesiologist’s job entails.
 “They are the ones medically managing the patient during the surgery, in 
charge of the blood pressure and oxygenation,” Dr. Grant explained. “They 
have a lot of skin in the game, and our communication with them needs to 
be better.”

Better communication might avert cancelled surgeries

F E A T U R E

Published in the July 2017 issue of Today’s Hospitalist
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ist’s pre- or postop care. 
 “Had the hospitalist contacted the anesthesiologist and 
said, ‘There is a murmur there, but clinically I think this is an 
important case that we do in the next 24-48 hours and I 
don’t think we need an echo,’ there may have been a com-
pletely di� erent outcome,” Dr. Grant said. “If my anesthesia 
colleague thinks an echo is going to make a di� erence, then 
maybe it’s critical to do, especially given the relative ease of 
obtaining an echo at most places these days.”
 At the University of Michigan, said Dr. Grant, “we are in the 
process of looking at murmurs and putting together guidance” 
on when to get preop echocardiograms. “Anesthesiology 
often wants them before surgery, and despite the ACC/AHA 
guidelines”—which were posted online by Circulation in Au-
gust 2014—”rarely advocating for preoperative echoes, I am 
willing to have a reduced threshold for when to order them.” 
(See “Which patients with murmurs need echoes?,” page 19.)  

CASE 1 
A case of miscommunication

Consider the case of a 96-year-old woman who needed 
“rather urgent surgery” for a hip fracture. Despite a his-
tory of hypertension, asthma, osteoarthritis and limited 
function, she is in fairly good shape, with no chest pain 
or shortness of breath. She does have a systolic murmur, 
but she also has a revised cardiac risk index score of zero. 
According to the hospitalist, she “is an acceptable risk” for 
hip fracture surgery.
 But when she arrives in the OR later that day, the anes-
thesiologist cancels the surgery, saying the patient needs 
an echocardiogram to “assess murmur and inform hemo-
dynamic management during anesthesia.” 
 So what went wrong? Dr. Grant noted that the hospital-
ist in this case hadn’t considered the fact that information 
gleaned from a preop echo could help the anesthesiologist 
better do her job. That would have been the case even if the 
ultrasound was “unlikely to have an impact on” the hospital-

CASE 2 
A case of misunderstanding

Dr. Grant presented another example of a frustrating last-
minute surgery cancellation. A 62-year-old man with coro-
nary artery disease and hypertension had a drug-eluting 
stent placed eight months ago after a heart attack. He now 
has bladder cancer and needs a cystectomy.
 After guideline-steered examination and analysis, the 
hospitalist doing the preop evaluation concludes that the 
patient is at relatively low risk for a bad outcome from the 
planned surgery. He directs the patient to stop taking his as-
pirin and clopidogrel seven days before the operation. But 
on the day of the surgery, the anesthesiologist calls it o� .
 When told about the cancellation, the hospitalist pointed 
to the ACC/AHA guidelines on dual antiplatelet therapy 
(DAPT), which were published in the September 2016 is-
sue of the Journal of the American College of Cardiology. 
Those guidelines say to discontinue dual antiplatelet ther-

apy, said Dr. Grant. 
 Here’s what went wrong: Although the algorithm in the 
2016 guideline directly states that such patients should dis-
continue DAPT during surgery, “that’s not really what this 
means,” he noted. “What ‘discontinue DAPT’ actually means 
is stop the P2Y12 inhibitor”—in this case, the patient’s clop-
idogrel—“but continue the aspirin in these patients, most 
of who are on aspirin long-term. That shouldn’t change for 
surgery.”
 With the exception of some neurosurgery cases, “most 
surgeons have become very comfortable operating on 
patients who have aspirin on board,” Dr. Grant said. “In my 
institution, it is actually mandatory to continue baby aspirin 
for all patients with a history of a stent, whether it is a drug-
eluting or bare-metal one. And it doesn’t matter if the stent 
was placed one year ago or 10. Patients stay on aspirin.”

D e b o r a h  G e s e n s w ay
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ly fewer fl ares than the other two groups. Further, they 
had no more infections than the group holding metho-
trexate two weeks before and after surgery. An update 
in the September-October 2010 issue of Clinical and 
Experimental Rheumatology concluded that data don't 
suggest a need to stop methotrexate for surgery.
 Dr. Grant said he believes it's safe to continue meth-
otrexate for most surgeries. "But our hospital is guilty of 
not doing this," he admitted. "Our orthopods are very 
concerned about infections, even though the data 
are fairly clear." Cases in which it makes sense to hold 
methotrexate include patients with bad kidney or liver 
disease or if the surgery is for an infection.

TNF-ALPHA ANTAGONISTS
As for TNF-alpha antagonists, "we're seeing these 
medications—etanercept, infl iximab and adalimumab—
used for all kinds of things," he said, "but the risk of 
infection is real." A meta-analysis in the May 17, 2006, 
Journal of the American Medical Association found that 
the use of these medications doubled patients' overall 
risk of infections, not just perioperatively.
 "It's opportunistic infections, TB reactivation, as 
well as bacterial infections," Dr. Grant pointed out. "It's 
things we don't want to see."
 The perioperative data are both limited and con-
fl icting. One retrospective paper in Arthritis Care & 
Research in January 2017 looked at the timing of infl ix-
imab for patients undergoing knee or hip replacement. 
It found no association between stopping infl iximab 
less than four weeks before surgery—vs. eight to 12 
weeks before—and increased infection risk at 30 days. 
 "Factors that increased the infection risk were older 
patients, multiple comorbidities, patients with revision 
surgery and patients previously hospitalized for infec-
tion," said Dr. Grant. "Those were the high-risk pa-
tients." (The study also found an association between 
steroid doses of more than 10 mg per day and 30-day 
infection risk.)
 Further, Dr. Grant pointed out, "the risk of infection 
is highest when these medications are newly started. 
And patients with established rheumatoid arthritis 
are the ones likely to fl are if you stop one abruptly." If 
you do decide to hold, "restart it as soon as possible 
after surgery.
 Dr. Grant takes a very individualized approach 

when deciding whether to continue a TNF-alpha an-
tagonist. “I get a feel for how bad their disease is, what 
the surgeon thinks, whether patients have stopped 
the medication before without complications, and 
whether patients have an even higher infection risk 
because of diabetes or being on steroids.” While he 
doesn’t stop these medications for smaller surgeries, 
he will if the surgery is for an infection.

“And it never hurts,” he added, “to consult the pre-
scribing rheumatologist on whether it should be con-
tinued or held.” 
 Guidelines from both the American College of 
Rheumatology and the British Society of Rheumatol-
ogy recommend holding TNF alpha antagonists for 
one dosing cycle before surgery. That’s one week for 
etanercept, between six and eight weeks for infl ix-
imab, and two weeks for adalimumab.
 “Typically, we hold it one dosing cycle after surgery 
as well,” Dr. Grant added. “The surgeon at the two-
week follow-up will decide if the wound looks good 
and patients can restart.”

LESS COMMON DMARDs
Then there’s rituximab, a monoclonal antibody used 
for vasculitis and lymphomas. “Its half life is 76 hours,” 
Dr. Grant pointed out, “but its e� ect lasts longer than 
six months.” It also has been shown to have a lower 
risk of bacterial infection compared to the TNF alphas.
 Hydroxychloroquine is considered safe, based on 
two small trials. But there are confl icting data for other 
disease-modifying antirheumatic drugs such as lefl u-
nomide. It has a long half-life (two weeks), and it seems 
reasonable to stop it between two to four weeks be-
fore surgery for a high-risk patient or if you anticipate 
large surgical wounds. But “you might not have the 
time to deal with this medication before surgery.”
 As for tofacitinib, a janus kinase inhibitor: “This is a 
very powerful medication with a much shorter half-
life that’s dosed twice daily,” Dr. Grant said. “This one 
should be stopped before surgery, if possible.” Mean-
while, sulfasalazine “could be held the day of surgery. 
It really doesn’t need to be stopped much in advance.” 
Another immunosuppressive, azathioprine, can be 
continued perioperatively, as can cyclosporine. 

Edward Doyle is Editor of Today’s Hospitalist.
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CASE 3 
A case of misapprehension

Dr. Grant also presented this case: A middle-aged man 
with known and treated pulmonary hypertension related 
to his alcohol-induced liver cirrhosis had to cope with “se-
vere hip pain” for a year longer than necessary. His elec-
tive hip replacement surgery had been cancelled at the 
last minute due to a disagreement between the hospital-
ist and the anesthesiologist over the risks patients with 
severe pulmonary hypertension face undergoing total 
hip arthroplasty.
 The hospitalist had concluded that the man was “OK to 
proceed to surgery despite the rather severe but treated 
pulmonary hypertension.” To back up that argument, the 
hospitalist noted that the man, a regular swimmer, had “very 
good functional capacity” and was being followed by spe-
cialists who likewise backed the idea of surgery.
 But the anesthesiologist held that the man was “at an un-
acceptably high risk” for mortality and other serious periop 
complications, Dr. Grant pointed out. In reality, he added, 
evidence supports both conclusions.
 A large trial published in the November 2010 issue of An-
esthesia & Analgesia on mortality in patients with pulmonary 
hypertension undergoing joint replacement documented a 

risk of perioperative mortality in such patients of “greater 
than 10%.” However, an article in the June 1, 2013, issue of 
European Respiratory Journal found that pulmonary hyper-
tension patients with good functional capacity and no signs 
of right heart failure who are scheduled for non-emergent 
surgery—like this particular patient—have a lower mortality 
risk, of perhaps 3.5%.
 “This is, again, all about good communication with your 
anesthesia colleagues,” Dr. Grant said. If the hospitalist and 
the anesthesiologist had talked about the case in advance, 
the last-minute cancellation may have been avoided. That’s 
particularly true because the anesthesiologist had o� ered 
this compromise: “If you do elect to proceed with surgery, 
an anesthesiologist with expertise in pulmonary hyperten-
sion should be used.” The anesthesiologist also recom-
mended using invasive monitoring, central venous access 
and postop ICU care following the elective case.
 What happened instead, Dr. Grant said, was that the pa-
tient “became scared,” decided to forego surgery and opted 
to have steroid injections instead. He came back a year later 
with “just terrible” pain, got the hip replacement “and had a 
very good outcome and no complications.”

CASE 4 
A case of misinterpretation 

Sometimes, what goes wrong occurs after surgery, like 
misinterpreting causes of postop fevers, said Dr. Grant. He 
presented the case of an 82-year-old woman with a history 
of poorly-controlled diabetes, smoking and alcohol abuse 
who fell and broke her left femur. Two days after surgery, 
she complained of bad pain and rising temperature.
 Thinking about alcohol withdrawal and atelectasis, the 
hospitalist caring for her postoperatively started benzodi-
azepines, ordered acetaminophen and an extra dose of 
oxycodone, and recommended redoubled use of the in-
centive spirometer. 
 But the patient got worse. Finally, the doctor removed the 
surgical dressing to fi nd a foul-looking and -smelling surgi-
cal site wound. The patient was started on antibiotics and 
sent back to the OR for debridement.
 The lesson, Dr. Grant said, is this: “Although postop fe-
ver is common and most of the time it is self-limiting, you 
have to see your patient. There are certain things you can’t 
miss,” like an infection. While you shouldn’t automatically 
order blood cultures on stable patients who don’t have any 
symptoms other than a fever on postop day 0 or 1, you do 

“have to know when to work it up and take immediate ac-
tion.” That includes the disagreeable task of touching the 
surgical dressing and looking at the wound. “Myonecrosis 
of the surgical site is a life-threatening condition that cannot 
be missed.”   
 Early postop fever is very typical, he explained, and is 
usually due to pyrogenic cytokines (such as interleukin 6) 
released as a result of tissue trauma. But fever due to an in-
fection rarely happens early in a patient’s recovery. Instead, 
fever due to infection is “much more likely to be present in 
a patient on postop day 3 or later,” Dr. Grant said. A study in 
the July 1984 issue of Infection Control found that 80% of pa-
tients with fever on postop day 1 had no infection, but 90% of 
those with a fever on postop day 5 had an identifi able one.
 Hospitalists should also remember that, contrary to popu-
lar opinion, atelectasis does not cause fever, as explained 
in an April 2011 systematic review in Chest. That means that 
encouraging use of the incentive spirometer, while benefi -
cial, won’t help a patient’s fever. Pulmonary embolism—an-
other “can’t miss” postop complication—also “doesn’t usu-
ally cause a fever,” he said.

Published in the July 2017 issue of Today’s Hospitalist
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CASE 5 
A case of missed (or delayed) diagnosis

To highlight another postop complication, Dr. Grant de-
scribed what had caused a middle-aged woman to develop 
a large, right femoral vein acute DVT a couple of days after 
having an open cholecystectomy. That operation occurred 
just a few weeks after a previous hospital stay, in which clini-
cians had initially diagnosed her acute cholecystitis.
 During both hospitalizations, the patient had been given 
prophylactic heparin. When she developed some postop 
pulmonary emboli, no one had picked up on the fact that 
her platelet count was also dropping. A day later, when she 
reported pain, swelling and erythema in her right thigh, the 
hospitalist fi nally diagnosed heparin-induced thrombocy-
topenia with thrombosis (HITT), stopped the heparin and 
started argatroban. 
 “This is an uncommon diagnosis, but you should suspect 
this when platelets drop by 50% or if they are less than 
150,000 platelets per microliter of blood,” Dr. Grant said, es-
pecially “for patients exposed to heparin products.” Patients 
taking heparin—unfractionated more than low-molecular 
weight heparin—less than 30 days before receiving the 

drug again can see “platelets drop very quickly,” sometimes 
in hours. In patients with no or remote heparin exposure, on 
the other hand, “you will see their platelets drop fi ve or 10 
days after being exposed to heparin.” 
 And thrombosis is common, he added: Clots form be-
tween 25% and 50% of the time. “HITT should be on your 
radar if a patient presents with a DVT or a PE.”
 But making the diagnosis, said Dr. Grant, “is di�  cult and is 
best done in real time. It’s very di�  cult to do retrospectively, 
if not impossible.” He recommended that hospitalists use the 

“4T” scoring system, which assigns points to Thrombocyto-
penia, Timing of the platelet drop, Thrombosis, and oTher 
causes. (Physicians can access 4T calculators online.)
 To treat HITT, Dr. Grant said the fi rst step is to stop all hep-
arin products and start an alternative anticoagulant, usually 
argatroban. After patients’ platelet count recovers, you can 
then put them on warfarin if indicated for clots.

Deborah Gesensway is a freelance writer who covers U.S. 
health care from Toronto.
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Hospitalists and anesthesiologists at the University of Michi-
gan in Ann Arbor are working to fi ll a guideline gap that increas-
ingly causes frustration around perioperative care. Their “work 
in progress” is to create an informal, local protocol to help them 
decide which patients with heart murmurs need preop echo-
cardiograms.
 The guidelines are “a little bit fuzzy, and there is variation 
within the medicine and anesthesia worlds, so we are not 
always on the same page,” said Paul Grant, MD, a hospitalist 
and director of perioperative and consultative medicine at the 
University of Michigan. Dr. Grant spoke about periop medi-
cine during this year’s Society of Hospital Medicine meeting 
in Las Vegas. “The echo is the one test that anesthesia tends 
to like because it can help them in the operating room.” But 

“medicine folks say, ‘I don’t need this to do my assessment of 
these patients to make sure they are OK for surgery.’ ” Gener-
ally speaking, he noted, fi ndings from a preop echocardiogram, 

“wouldn’t change what we would do.”
 Meanwhile, as the availability of echocardiograms con-
tinues to improve and the costs come down, the controversy 
keeps cropping up.
 “I think we will see a trend toward more preop echocardio-
grams than we did 10 years ago,” he said. “That’s probably OK 
because there really isn’t much of a downside, but we do need 

Which patients with murmurs need echoes?

to give it some thought.” At the University of Michigan, as at 
most mid-sized and larger community and academic hospitals, 
echoes can usually be performed and read in a day or two. 
 According to Dr. Grant, there are two general groups of pa-
tients planning elective or urgent (not emergent) surgery where 
guidance and agreement would be helpful. 
 One is patients with unexplained murmurs that previously 
either were not known or weren’t mentioned in the medical 
record, especially when those patients have poor functional 
capacity. The other group is patients with a history of conges-
tive heart failure who have had echoes in the past, but not 
recently. “How long should it be before we get another echo 
before moving forward with surgery?” he asked. According to 
Dr. Grant, within a year would be optimal, but up to two years 
may be reasonable. 
 The bottom line, Dr. Grant said, is that hospitalists “should 
have a low threshold to reach out to anesthesia and communi-
cate with them,” especially if they think a patient about to have 
surgery could have their cardiac workup delayed, given the ur-
gency of surgery.
 “We probably need more verbal communication,” he ex-
plained, “even though it can be hard sometimes. Some guid-
ance—maybe a list of the types of patients we think that having 
an echo before surgery makes sense for—could be helpful.” TH

Published in the July 2017 issue of Today’s Hospitalist


