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COMMENT & RESPONSE

Revised Meta-analysis of Vitamin K and Fractures
To the Editor Torgerson and colleagues are to be congratu-
lated in addressing the effect on their meta-analysis of trials
of vitamin K and fractures following the recognition that 3 of
7 contributing trials are problematic.1 However, we are con-
cerned that the conclusions of the updated article are no lon-
ger consistent with the results of the updated analysis
presented in their Figure 4.

After removing the trials reported by Sato et al, fracture
data are available for only 440 participants (221 control, 291
vitamin K) in 4 small trials, none of which was placebo con-
trolled. In the updated pooled analysis there are only 78 mor-
phometric vertebral fractures (54 control, 24 vitamin K), 9 non-
vertebral fractures (8 control, 1 vitamin K), and 3 hip fractures
(3 control, 0 vitamin K).

In the original publication,2 the authors were concerned
about the high rate of hip fractures in the trials of Sato et al
and therefore conducted a sensitivity analysis excluding
these trials. This concern also applies to vertebral fractures
in each of the remaining trials, in which the incidence in the
control groups ranged from 10% to 13% per year, 2- to 3-fold
higher than that in control groups in large, double-blind
placebo-controlled osteoporosis trials, including those in
Japan.3,4 Thus, the results for vertebral fracture may not be
generalizable beyond these trial cohorts with very high ver-
tebral fracture rates.

Consequently, the data in the updated analysis do not
justify statements in the study abstract that the effect of
vitamin K on hip fracture is “still a large effect” when analy-
ses are based on only 3 hip fractures, or that there is a
“strong effect on incident fractures among Japanese
patients” when there are few events and the results are of
questionable external validity. It is difficult when the much
later retraction of contributing trials substantially changes
the results of a meta-analysis. However, clarity is important,
because this meta-analysis has been cited 187 times, includ-
ing 4 citations already in 2018 and in the executive summary
of the 2011 Japanese guidelines for prevention and treat-
ment of osteoporosis.5
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In Reply I thank the authors for their considered response to
our note of caution about our vitamin K review,1,2 with re-
spect to problems of including trials by Sato et al. In our origi-
nal review, the phrase we used of there being a large effect (odds
ratio, 0.30) is technically correct, because this kind of treat-
ment effect is rarely seen in trials of treatments for osteopo-
rosis. Nevertheless, Grey and colleagues are right to be con-
cerned that this effect is based on a tiny number of events and
is not statistically significant. Consequently, the findings from
our review should, at best, be used to inform future research
studies that could confirm or refute the suggestion that there
might be a clinically important difference in fracture rates using
vitamin K supplements rather than informing current clinical
practice. Similarly, their concerns about generalizability are also
well founded given that the populations where an effect was
noted had unusually high event rates.
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Good Clinical Practice in Diagnosis
of Vulvovaginal Symptoms
To the Editor We read with great interest the recent report by
Mitchell and colleagues regarding the efficacy of topical
low-dose vaginal estrogen vs topical vaginal moisturizer
or placebo for treating postmenopausal vulvovaginal
symptoms.1(p681) We are concerned with the authors’ conclu-
sion that “…neither prescribed vaginal estradiol tablet nor
over-the-counter vaginal moisturizer provides additional ben-
efit over placebo vaginal tablet and gel in reducing postmeno-
pausal vulvovaginal symptoms.”1

Choosing “symptoms” as the inclusion criteria and not a
confirmed diagnosis of vaginal atrophy caused by estrogen de-
ficiency as the cause of the symptoms is, in our opinion, the
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main limitation of the study. Postmenopausal women are prone
to have various conditions other than vaginal atrophy, includ-
ing vulvodynia, desquamative inflammatory vaginitis, li-
chen sclerosus, contact dermatitis, and more.2 All of these con-
ditions cause symptoms of itching, pain, irritation, dryness,
or dyspareunia. In addition, it is common for women to have
2 genital conditions simultaneously.3 For instance, a woman
can have vaginal atrophy and lichen sclerosus or contact der-
matitis, and topical vaginal estrogen will treat only the atro-
phy but will not treat the other entity. In such case, the woman
will continue to be symptomatic, and one can mistakenly con-
clude that vaginal estrogen is only as good as placebo. We fear
that this is the case in the current study by Mitchell and col-
leagues. The objective data available in the study regarding
vaginal atrophy are reflected in the vaginal maturation index
and, as presented, only the arm treated with estrogen had an
improved vaginal maturation index, increase in superficial cells
(57% [45] vs 11% [8]), and a pH lower than 5.0 (46% [36] vs 12%
[10]) following treatment. Our clinical experience supports the
assumption that if measured physiologic improvement in vagi-
nal mucosa is not reflected in improved symptoms, there are
other reasons for symptoms aside from atrophy.

We are concerned that the authors’ conclusion will be ad-
opted by others, as it appeared in the New England Journal of
Medicine bulletin Journal Watch 1 day after publication:4

“…postmenopausal women experiencing vulvovaginal symp-
toms should choose the cheapest moisturizer or lubricant avail-
able over the counter….”4 No doubt that a study that deals with
such a common universal problem as postmenopausal vulvo-
vaginal symptom has the potential to influence clinical man-
agement. We believe that whenever possible, good clinical prac-
tice should always be based on confirmed diagnosis followed
by specific treatment and not on “symptomatic” diagnosis that
is nonspecific and does not clarify which of the various enti-
ties potentially contributing to symptoms need be treated.
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In Reply We appreciate the comments of Drs Reichman and
Sobel in regard to our recent report of efficacy of hormonal
and nonhormonal treatments for postmenopausal vaginal
discomfort.1 They express concern that we enrolled partici-
pants based on symptoms rather than objective physical
findings of vulvovaginal atrophy. We opted to use an out-
come that is relevant to patients—symptom severity—in a
12-week trial, the standard duration for studying interven-
tions for genitourinary syndrome of menopause. Trials of
longer duration have not shown greater benefit.2,3 Our
study was powered to detect a difference of half a standard
deviation between treatment arms in the change from base-
line of most bothersome vulvovaginal symptom severity
(approximately 0.5 on a 0- to 3-point scale; mean baseline
score, 2.5). Smaller differences, arguably, would not reflect a
clinically relevant benefit. As to objective endpoints, several
studies show that physician assessment of the appearance
of vulvovaginal atrophy does not correlate with patient
report of symptoms,4,5 which is why we chose symptoms as
our inclusion criteria and primary outcome. That said, the
majority of our participants did meet the objective criteria
for atrophy, with vaginal maturation index less than 5%
superficial cells and a pH greater than 5 (81%).

Withregardtotheconcernthatwemighthaveenrolledwom-
en who had symptoms due to another condition such as lichen
sclerosus,allparticipantsunderwentanin-personscreeningvisit,
which included a pelvic exam and examination of a vaginal wet
mount,toexcludetheconditionsmentionedbyDrsReichmanand
Sobel. In addition, women who reported premenopausal vulvo-
vaginalpainofmorethan3months’durationwereexcluded,thus
excluding women with chronic vulvodynia.

Finally, Drs Reichman and Sobel imply that we reported
that estradiol was not beneficial for postmenopausal vulvo-
vaginal symptoms. Far from it. Estradiol plus placebo gel
worked very well (70% [67] of women experienced at least
50% reduction in symptom severity), but dual placebo
worked equally as well (65% [62] of women experienced at
least 50% reduction in severity). Even in the absence of
“objective” improvement, women subjectively improved;
more than half of the women from each treatment group
with no improvement in vaginal maturation index or pH
had reduction in symptom severity of more than 50% (es-
tradiol, 57%; vaginal moisturizer, 55%; dual placebo 66%).
To us, this suggests that estrogen repletion is sufficient to
improve genitourinary symptoms after menopause in many
women but is not always necessary for symptom improve-
ment. We hope that the results of our study encourage
patients and physicians to appreciate the complexity of this
highly burdensome problem and to discuss all options for
symptom management, choosing the one that best meets
the patient’s medical and financial needs.

Caroline M. Mitchell, MD, MPH
Susan D. Reed, MD, MPH
Katherine A. Guthrie, PhD

Author Affiliations: Vincent Obstetrics and Gynecology, Massachusetts
General Hospital, Boston (Mitchell); Department of Obstetrics and Gynecology,

Letters

1136 JAMA Internal Medicine August 2018 Volume 178, Number 8 (Reprinted) jamainternalmedicine.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Fred Hutchinson Cancer Research Center User  on 05/15/2020

mailto:orna.reich@gmail.com
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2018.0116&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2018.2872
https://dx.doi.org/10.1097/LGT.0b013e31822a198d
https://dx.doi.org/10.1016/j.ejogrb.2017.04.049
https://www.jwatch.org/fw113978/2018/03/20/vaginal-estradiol-moisturizer-no-better-placebo?query=pfwRSTOC&jwd=000101261688&jspc=ID
https://www.jwatch.org/fw113978/2018/03/20/vaginal-estradiol-moisturizer-no-better-placebo?query=pfwRSTOC&jwd=000101261688&jspc=ID
https://www.jwatch.org/fw113978/2018/03/20/vaginal-estradiol-moisturizer-no-better-placebo?query=pfwRSTOC&jwd=000101261688&jspc=ID
http://www.jamainternalmedicine.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2018.2856


University of Washington, Seattle (Reed); Fred Hutchinson Cancer Research
Center, Seattle, Washington (Guthrie).

Corresponding Author: Caroline M. Mitchell, MD, MPH, Vincent Center for
Reproductive Biology, Massachusetts General Hospital, 55 Fruit St, Boston, MA
02114 (caroline.mitchell@mgh.harvard.edu).

Conflict of Interest Disclosures: None reported.

1. Mitchell CM, Reed SD, Diem S, et al. Efficacy of vaginal estradiol or vaginal
moisturizer vs placebo for treating postmenopausal vulvovaginal symptoms:
a randomized clinical trial. JAMA Intern Med. 2018; 178(5):681-690. doi:10.1001
/jamainternmed.2018.0116

2. Bachmann G, Lobo RA, Gut R, Nachtigall L, Notelovitz M. Efficacy of
low-dose estradiol vaginal tablets in the treatment of atrophic vaginitis:
a randomized controlled trial. Obstet Gynecol. 2008;111(1):67-76. doi:10.1097/01
.AOG.0000296714.12226.0f

3. Simon J, Nachtigall L, Gut R, Lang E, Archer DF, Utian W. Effective treatment
of vaginal atrophy with an ultra-low-dose estradiol vaginal tablet. Obstet Gynecol.
2008;112(5):1053-1060. doi:10.1097/AOG.0b013e31818aa7c3

4. Davila GW, Singh A, Karapanagiotou I, et al. Are women with urogenital
atrophy symptomatic? Am J Obstet Gynecol. 2003;188(2):382-388. doi:10.1067
/mob.2003.23

5. Greendale GA, Zibecchi L, Petersen L, Ouslander JG, Kahn B, Ganz PA.
Development and validation of a physical examination scale to assess vaginal
atrophy and inflammation. Climacteric. 1999;2(3):197-204. doi:10.3109
/13697139909038062

Acute Kidney Injury Due to Concomitant
Vancomycin and Piperacillin-Tazobactam
To the Editor Bergstrom and colleagues present a very impor-
tant case that highlights the dangers of medical overuse and
specifically brings to light an increasingly recognized
adverse event of acute kidney injury due to concomitant
vancomycin and piperacillin-tazobactam.1 The Infectious
Diseases Society of America guidelines do not routinely rec-
ommend empirical vancomycin use, and, as the authors
highlight, this patient was low risk and did not have an indi-
cation for additional gram-positive coverage with intrave-
nous vancomycin.2 This is especially important given the
emerging data that concomitant use of vancomycin with
piperacillin-tazobactam independently puts patients at risk
of acute kidney injury. A 2017 systematic review and meta-
analysis of 14 observational studies involving 3549 patients
found a more than 3-fold increased risk of acute kidney
injury with vancomycin and piperacillin-tazobactam when
compared with vancomycin alone or in combination with
another β-lactam (including cefipime or carbapenem).3

Following this, a more recent systematic review and meta-
analysis in 2018 involving more than 24 000 patients
found that the rate of acute kidney injury was 22.2% for
vancomycin and piperacillin-tazobactam vs 12.9% for com-
parators (eg, vancomycin plus cefipime, vancomycin plus
carbapenem, monotherapy with vancomycin or piperacillin-
tazobactam), yielding a number needed to harm of 11.4

Acute kidney injury secondary to vancomycin and
piperacillin-tazobactam is a relatively new entity that may not
beimmediatelyappreciatedandfurthersupportsappropriatean-
timicrobial use, especially in cases such as this where no clear
indication for vancomycin was present. In situations where com-
bination therapy is warranted, close monitoring of renal func-
tion is prudent. We agree with the authors that this case likely
could have been safely managed as an outpatient procedure with

oral antibiotics and close follow-up, and furthermore, even with
an admission, judicious antibiotic use and avoidance of vanco-
mycin use may very well have prevented the acute kidney injury
and prolonged hospitalization.
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In Reply We concur with and thank Wu and Leong for empha-
sizing the risk of acute kidney injury with concomitant van-
comycin and piperacillin-tazobactam therapy. This is espe-
cially relevant in low-risk patients with febrile neutropenia
who do not have an indication for empirical vancomycin as
in the patient described.1 In 1 large retrospective study con-
ducted at an academic medical center, combination vanco-
mycin and piperacillin-tazobactam therapy was associated
with twice the odds of developing acute kidney injury com-
pared with combination vancomycin and cefepime.2 Com-
pared with cefepime, piperacillin-tazobactam is also associ-
ated with greater risk of developing thrombocytopenia,
which is often already present in cancer patients with febrile
neutropenia due to myelosuppression.3 Thus, cefepime
alone is a reasonable first-line drug for most cases of neutro-
penic fever. However, ultimately it requires thoughtful clini-
cal judgment that considers the likely source of infection,
severity of illness, the hospital or unit antibiograms, prior
antibiotic exposure, and prior infections or colonization with
multidrug resistant pathogens to determine when to choose
an alternative antipseudomonal β-lactam or to add vanco-
mycin.
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