
AHC Media LLC Home Page—www.ahcmedia.com                                CME for Physicians—www.cmeweb.com

������
�	
��
�������	�����
�������	
������	���������	
����������	��	�����	
������	

����	����

�����������������
���
������������������
������	������	��	
��������	�� ���	!����	
����������	�"����	
�
����������������		������ ���

����	#�������	
���������	
��������	
�������	!����	
���������$	��������	
������	
���������	��	���������	����������	��	

��������	%�	#�������
���!������ 
��������

������	��������	����������	���&
�������	��	%�������	
�������
"
�#���
�����
����������	��������	'��������	#�&
���	�������	(��������	
��� ���	����������	��	#�����
������#��	���������$�� ���

������	��������	����������
)���	*�� ���	����������
%�����	��	��������	

���������	)*
$����%�&��"������������
 ����� ���

������	���������	��	���������	
�
+�	%�����	��	��������
&�����"���	'(!����

������	��������	����������	
����������	��	#������
,���������
���)������������������������$
���������	��	���������	
����������	��	!�����"�$
'��������	%����	'��������	

������	%�����	��������
+�-�� ���
���
�������*�
�+
���������$

������	����������	����������	��	

��������	%�	'�� �
���
���,��������� ������
 ����� ���

������	���������	��	��������	��	
���������	��	�����	��	
�������� 	

���	����������	��	.�-�	�����	
%������	
������	�������$	
������	
���������	��	���������	����������	
.�-�	������	/�����	,�������
���

�����
�	����
'��������	������	
��	)����0�	
������	
������	��������	������&
����	1������	��������2�3��������	
��	,������� �$	����������	��	
�"����	�����	%�������	

������	�"����	
���
�����������(
��������
���������	��	
���
'��������	��	1��� �����	��������	
(���	����������	4/���5	
+�������	#��������	,���	/���	
.��	/���

�������,�����
#
���%���)
�	�����
��������	
������	���������	��	
���������	��3���	6�������	
���� �	��	
���������	��7	8��"�	�8

������

�������	
��	
����	�������	
�������

���������	
�������	�	���	
����	�
	
����	
������		

��������	
������������	
�����	�����	
������™�
������	�

Volume 32    •    Number 13    •    July 15, 2010    •    Pages 97-104

INTERNAL MEDICINE ALERT IS AVAILABLE ONLINE
www.internalmedicinealert.com

Providing Evidence-based 

Clinical Information for 30 Years

#������	'���������9	
��������	
������	�������	
�������	%������	/�������	
�'�	��		���������	���	
�������	����	������"�	
%����� �	�����	%�������	
."���	��	.��$	��	
��������	 ���2�������	
�������	��	������	��	���	
���"���	3����	��	����	
������":	����	�����7��	
,����	(�3�����	�'�	�������	
��	;�����	�����������	��	
����	;���	��	�����:

�
	-�������
�.	����!��
/�*
�0�	���12

� � � � � � � � � 	 � � 
 � � �  � � � ��


���������������������

���
�����	���	 ����!	����������	�
	"����������	#������!	$���	%���������	
�&�������	'������!	(�������!	)����	&�����!	���	&������

��*	+����	�������	��	,������	������������	��	����	,���	�
	��-��*	

��������	
��������	
�������������������������������������������
����������������������������������������������������

Source: de Jager J, et al. Long term treatment with metformin in patients 
with type 2 diabetes and risk of vitamin B-12 deficiency: Randomised  

placebo controlled trial. BMJ 2010;340:c2181; doi: 10.1136/bmj.c2181.

HYPERINSULINAEMIA: THE OUTCOME OF ITS METABOLIC EFFECTS (HOME) IS 
a randomized, placebo-controlled study. These Dutch researchers 

previously published short-term (16 weeks) results that showed met-
formin was associated with reduced levels of vitamin B12 (cobalamin) 
and folate and elevated levels of homocysteine.1 This article extends 
their follow-up to 52 months. 

Briefly, HOME randomized 390 patients already receiving insulin 
to metformin 850 mg three times daily or matching placebo. Subjects 
were seen every 3 months for an interval history, physical examina-
tion, and laboratory investigations. For this study, blood was drawn at 
baseline and after 4, 17, 30, 43, and 52 months. All subjects received 
dietary counseling. Vitamin B12 deficiency and low vitamin B12 level 
were defined as < 150 pmol/L and 150-219 pmol/L, respectively. At 
baseline, the patients were almost equally divided between men and 
women. Patients in the metformin group were older than those in the 
placebo group (64 vs 59 years). Otherwise, they were evenly matched 
with an average body mass index (BMI) of 30 kg/m2, average HgbA1c 
of 7.9, and average blood pressure 160/86 mmHg. They were receiv-
ing insulin in doses of 61 IU and 64 IU daily. At the end of the study, 
277 subjects were still receiving metformin or placebo. Two patients 
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were lost to follow-up. The data analysis was by intention 
to treat; per-protocol analysis did not change the results.

Table 1 (above) demonstrates the laboratory values of 
interest at baseline and at the end of the study.

When the results were adjusted for age, previous met-
formin treatment, duration of diabetes, gender, insulin 
dose, BMI, and smoking, the results did not change. 

Tables 2 and 3 (page 99) display the results of metfor-
min therapy on vitamin B12 defi ciency and low levels of 
vitamin B12 as compared to placebo, using the investiga-
tors’ defi nitions.

The hazard ratios for developing vitamin B12 defi cien-
cy and low levels of vitamin B12, while on metformin, 
were 5.5 (95% confi dence interval [CI], 1.6-19.1) and 3.0 
(95% CI, 1.3-6.6), respectively. When the investigators 
graphed the average vitamin B12 levels over the entire 52 
months of the study, the decline was apparent at the fi rst 
follow-up visit and continued throughout the study. 

���������	
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I usually avoid reviewing articles that report secondary 

outcomes (e.g., changes in laboratory values), rather than 
patient-oriented outcomes, but I made an exception in this 
case, because this group had already published patient-
oriented outcomes2 and because vitamin B12 defi ciency 
is known to have adverse clinical effects. They did not 
report any clinical manifestations of these low levels in 
their patients; however, there is no reason to suspect that 
metformin protects patients from vitamin B12 defi ciency, 
and, indeed, now there is a report of neuropathy second-
ary to metformin therapy.3 Its author notes that it takes 12-
15 years to exhaust vitamin B12 stores, and that metfor-
min has been available in the United States for 12 years. 
Although elevated homocysteine levels are associated 
with coronary heart disease and stroke, I am going to ig-
nore the homocysteine results, because several large trials 
of homocysteine-lowering therapy with B vitamins have 
shown no clinical benefi t.4,5 The strength of this study is 
its long follow-up, 4.3 years. The main reasons to accept 
its fi ndings cautiously are that the study population was 
already on insulin and their lack of symptoms. Most of 
our patients taking metformin are not on insulin, and we 
don’t know if the fi ndings apply to them. As the editorial-
ists write, “… we have no robust research underpinning 
the assumption that people with vitamin B-12 concentra-
tions of 150 pmol/L or less are indeed vitamin B-12 de-
fi cient. Although they may be at higher risk for vitamin 
B-12 defi ciency related effects, these risks are not clearly 
quantifi ed or always directly related to vitamin B-12 con-
centrations.”6 They conclude, “Patients taking metformin 
(not just those also treated with insulin) should be ran-
domised to systematic serum vitamin B-12 screening or 
routine care, with patient oriented outcomes and costs 
included in the outcomes. Otherwise, we risk increasing 
the burden on patients and the costs of care by treating 
biochemical outcomes rather than outcomes that matter 
to patients.”

As I was researching the literature on this topic, I 
was surprised to fi nd out how long we have known the 
relationship between use of metformin and vitamin B12 
defi ciency. The earliest articles were published in 1971 
and 1972.7-9 The mechanism of action apparently is met-
formin affecting calcium-dependent membrane channels, 
causing malabsorption of the vitamin B12/intrinsic factor 
complex in the ileum. Increasing calcium intake can re-
verse this malabsorption.10 

Table 1. Select laboratory values from the HOME study.

Baseline
(metformin/placebo)

52 months
(metformin/placebo)

%�
(metformin vs placebo)

Statistically
signifi cant

Vitamin B12 (pmol/L) 378/380 288/380 -19 Yes

Folate (nmol/L) 18.7/18.7 18.9/19.7 -5 No

Homocysteine (μmol/L) 14.4/14.6 17.7/16.2 +5 No
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Metformin is the pharmacologic bulwark of our treat-
ment of type 2 diabetes; it is first-line therapy.11 Many pa-
tients are already taking it, and many more will be started. 
As a clinician, bearing in mind the editorialists caveats, 
how should you act on the results of this study? 

• Before you initiate metformin therapy, consider 
checking your patient’s vitamin B12 level. If your patient 
develops a neuropathy, you will be hard pressed to prove 
it wasn’t your treatment. 

• Periodically, consider checking your patient’s vita-
min B12 level. I am not aware of any recommendations 
about how often “periodically” is, but because it takes 
years for vitamin B12 stores to become exhausted, every 
3-5 years seems reasonable. 

• Unless your patient has a contraindication to the use 
of supplemental calcium, start it. Calcium is cheap and 
has other beneficial effects. 

• Consider initiating oral vitamin B12 therapy si-
multaneously with metformin. It is cheap and relatively  
innocuous. 

• Do not wait for vitamin B12 symptoms to appear to 
start supplementation. The neurological symptoms are of-
ten improved with therapy, but sometimes incompletely.12  

• Do not wait for the hematologic manifestations of vi-
tamin B12 deficiency to appear to initiate treatment; the 
neuropsychiatric symptoms can appear before any change 
in the red blood cell indices.13 

• If your diabetic patient who is taking metformin de-
velops a neuropathy, don’t automatically assume that it 
is diabetic neuropathy. Diabetic neuropathy and vitamin 
B12 deficiency neuropathy manifest differently.  �
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Table 2. Vitamin B12 deficiency.

Vitamin B12 
deficiency 
(< 150 pmol/L) 

Baseline  
n (%)

52 months 
n (%)

Metformin 3 (1.6) 19 (9.9)

Placebo 4 (2.2) 5 (2.7)

Table 3. Vitamin B12, low level.

Vitamin B12,  
low-level  
(150-219 pmol/L)

Baseline  
n (%)

52 months  
n (%)

Metformin 14 (7.3) 35 (18.2)

Placebo 14 (7.5) 13 (7.0)
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Source: van der Windt DA, et al. Diagnostic testing for celiac 
disease among patients with abdominal symptoms. JAMA 
2010;303:1738-1746. 

FOCUSING SPECIFICALLY ON STUDIES IN PRIMARY CARE SET-
tings or other outpatient clinics of adults with non-

acute abdominal complaints, 16 research studies pub-
lished since 1966, involving a total of 6085 patients, were 
identified for this review. Studies had to confirm celiac 
disease with small bowel biopsy for accuracy.

Chronic abdominal symptoms alone were not accurate 
in the diagnosis of celiac disease. For diarrhea, sensitiv-
ity varied from 0.27 to 0.86, and specificity from 0.21 to 
0.86. Other symptoms such as constipation, weight loss, 
abdominal pain, nausea, and flatulence were even less 
specific and varied widely. 

Using serum antibodies specific for celiac disease re-
sulted in much higher diagnostic accuracy. For IgA tis-
sue transglutaminase antibodies (IgA-tTG), sensitivity 
was 0.89 and specificity 0.98. With a disease prevalence 
of 5.5% in 4 cohort studies, the predictive value of IgA-
tTG was 0.72 for a positive result and 0.99 for a negative 
result. For IgA endomysial antibodies (EmA), sensitivity 
was 0.90 and specificity 0.99. With a disease prevalence 
of 9% in 7 cohort studies, the predictive value of EmA 
was 0.90 for a positive result and 0.99 for a negative re-
sult. Other antibody tests, such as IgA diamidated gliadin 
peptide antibodies (IgG-DGP) or IgA antigliadin antibod-
ies (IgA-AGA), gave variable results. 

���������	
�

Since the clinical presentation of celiac disease can 
vary from silent to a broad spectrum of vague abdominal 
symptoms, deciding when diagnostic testing is justified 
can be perplexing. Estimated prevalence rates for celiac 
disease in patients presenting with abdominal pain are 
2%-4%, and since the disease can have significant con-
sequences (infertility, osteoporosis, malignancy) and is 
treatable with a gluten-free diet, it is important to identify 
this condition. The prevalence of celiac disease in patients 
with irritable bowel syndrome (IBS) is estimated to be 
twice as high compared to those without IBS.1 

This review confirms what primary care clinicians sure-
ly know about the non-specific nature of most non-urgent 
abdominal complaints: None are specific for a particular 
disease, but diarrhea is more likely to be associated with 
celiac disease than other complaints. The sensitivity of the 
EmA antibody test would seem to make it the likely choice 
for a first screen, but, unfortunately, studies in clinical use 
have found it more complex and user-dependent compared 
to the automated and less expensive IgA-tTG test.2,3 

Therefore, the current recommendation for the most 
accurate celiac disease screening tests in outpatient set-
tings is to use both the IgA-tTG and EmA serum antibody 

tests. A strategy of sequential testing, using IgA-tTG first, 
followed by EmA and possible small bowel biopsy, may 
have promise, but has not been adequately studied. Clini-
cians can expect to receive lots of negative results, but 
should be encouraged to freely utilize this testing for ce-
liac disease in the hope of detecting a significant, treatable 
disease.  �
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Source: Sanders KM, et al. Annual high-dose vitamin D and 
falls and fractures in older women. JAMA 2010;303:1815-1822.

IN MEDICINE, IT IS OFTEN THAT WE GAIN LIMITED KNOWLEDGE 
from research in a subset of patients in clinical trials, but 

often expand the applicability of the knowledge gained 
to a much wider group of people. Such has been the case 
with vitamin D. Vitamin D modulates fracture risk in two 
ways: by decreasing falls and increasing bone density. 
There has been a growing body of literature to suggest 
that vitamin D deficiency is widely prevalent and a correc-
tive intervention may provide many benefits including re-
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ducing the risk of falls.1 The most recent meta-analyses of 
double-blind randomized controlled trials concluded that 
vitamin D reduces the risk of falls by 19%, the risk of hip 
fracture by 18%, and the risk of any non-vertebral fracture 
by 20%; however, this benefit was dose-dependent.2,3 So it 
is understandable that when physicians find a patient de-
ficient in vitamin D, the logical management would be to 
rapidly correct it. This has resulted in many of us writing 
prescriptions for high doses of vitamin D. However, most 
studies demonstrate that fewer fractures are observed in 
participants whose study treatment consists of 700-800 IU 
of vitamin D co-administered with calcium.4 

In the current study, Sanders et al hypothesized that 
high-dose cholecalciferol (500,000 IU) given orally once 
a year to community-dwelling older women would reduce 
falls and fractures. In case the hypothesis would prove 
correct, not only would such high doses of vitamin D 
treatment prevent decreases in 25-hydroxycholecalciferol 
over winter, but such an intervention would also address 
the traditional low adherence to daily intake recommen-
dations. Therefore, the authors conducted a double-blind, 
placebo-controlled trial of 2256 such women, aged 70 
years or older whom they randomly assigned to receive 
cholecalciferol or placebo each autumn to winter for 3-5 
years. Results showed that women assigned to the vita-
min D group had many more fractures (171 vs 135) and 
fell much more often (83.4/100 person-years vs 72.7/100 
person-years) than the placebo group. Increased falls in 
the vitamin D group were observed for each classification 
of falls: falls with fracture, falls without fracture, and falls 
with soft-tissue injury. 

The authors concluded that contrary to their hypoth-
esis, participants receiving annual high-dose oral cho-
lecalciferol experienced 15% more falls and 26% more 
fractures than the placebo group. They also noted that 
women not only experienced additional fractures due to 
more frequent falls, but also experienced more fractures 
that were not associated with a fall. Falls were exacer-
bated in the 3-month period immediately following the 
annual dose and a similar temporal trend was observed 
for fractures. 

���������	
�

Some will ask where is the tipping point, since too 
little vitamin D causes falls and fractures and high doses 
seem to do the same. Some will wonder about the possible 
mechanisms behind the new findings. While we may not 
completely understand the exact mechanism behind the 
current findings, it is clear that replacement of vitamin D 
in high doses is counterproductive. However, it is impor-
tant to note that any vitamin D deficiency or insufficiency 
must be treated. Although the level of vitamin D needed 
for optimal function in many tissues is not yet defined, 
currently 600 IU (15 μg) per day is recommended for 

adults 70 years or older in the United States and Canada 
with an upper limit of 2000 IU per day.5 The current study 
also raises some concern about the common practice of 
treating vitamin D deficiency with loading doses of vita-
min D (typically 50,000 IU twice weekly for 4-8 weeks, 
then taper). I have done it so many times myself, but did 
not keep a track of falls and fractures in my patients since 
this never occurred to me. Therefore, the recommendation 
may be to continue to look for vitamin D deficiency, but 
when found, treat with caution. Adding calcium has its 
benefits too.  �


��������
����� 6�*"$4�:���������B"&�)�"&�"�������$��$�"������#�����!�

(. �%&��D%'$��!$"�6��"&���(. &$�%&��D%'$��!$"�6�
��'����#$������ �������"&����&$�'��������!�����$�%��!����
������ ��(++9-�190�,/+ �,/5�

��(�� �$������ C�����$�:���������C�����)��'�"�$�"�#$�����))�� 
!�"�����"&����$'�����!�����'$��!$"�60���!��� �"��%�$��
�����"&�!$��&���$�����	 ��(++5-,,50*,15(�

��,�� �$������ C�����$�:��;$��!$"�60������$���"��&�E�����
'$��!$"�6���'����"&���#�!������))��!�"���$�"�$��"�� 
�����%F�	���)�����4��(����4��������(++5-(,0895 85.�

��/�� �$������ C�����$�:���������C��������)��'�"�$�"�#$���'$�� 
!$"�6���))��!�"���$�"���! !�(++.-(5,0((.8 ((1/�

��.�� 
�7������6$����%���))��!�"������$�"���B"��$���������
:�������6$����%���))��!�"��C���������0�;$��!$"�6-�
:������>������$�"���C������������'�$��*�����0����)0GG
&$����% ��))��!�"���$"���"$��4�'G����������G'$��!$"&�
��)H�(���������&�<�"��+���(+�+�

)������������5����
�����������������������
������������������� 


������#�$����%����������" ����&��
��#���"����� ���#��� ��

��*	0������	��	 ����!	(���-����	 ��������!	1�������	 ���
���
���	������	����������2	���	.��������	���
�����	�
	#������!	
%���������	�
	 ���
�����!	���	(������*	��*	 ���	��	�����
���	3-�����	���	4-�����	#������!	������	����������!	
4������!	 .*

���*	0������	���	 ���	������	��	,������	������������	��	����	,���	�
	��-��*	

FDA HAS APPROVED A NONSTEROIDAL ANTI-INFLAMMATORY 
drug (NSAID) formulated as a nasal spray for the 

treatment of pain. Ketorolac nasal spray is marketed by 
Roxro Pharma as Sprix™.
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Upon completion of this educational activity,  
participants should be able to:
• describe new findings in the differential  

diagnosis and treatment of various diseases;
• describe the advantages, disadvantages and  

controversies surrounding the latest advances  
in the diagnosis and treatment of disease;

• identify cost-effective treatment regimens;
• explain the advantages and disadvantages   

 of new disease screening procedures.

Indications
Ketorolac nasal spray is indicated for the management 

of moderate to moderately severe pain that requires anal-
gesia at the opioid level.1 It is indicated for short-term use 
only (up to 5 days). 

Dosage
The recommended dose in adults is one spray in each 

nostril every 6-8 hours. The maximum daily dose is 4 dos-
es. For adults 65 years and older, those with renal impair-
ment, and patients weighing less than 110 lbs, the recom-
mended dose is one spray in one nostril every 6-8 hours 
with a maximum of 4 sprays per day.  

Ketorolac nasal spray is supplied as a 1.7 g bottle con-
taining 8 sprays. Each spray contains 15.75 mg of ketoro-
lac tromethamine.

Potential Advantages
Intranasal ketorolac is absorbed through the nasal muco-

sa and achieves peak blood levels as fast as IM injections, 
while reducing opioid (morphine sulfate) use by 36%-26% 
compared to placebo.1,2 The product offers a non-opioid, 
non-injectable option for ambulatory pain control. 

Potential Disadvantages
Nasal irritation was the most common adverse event 

(24% vs 2% for placebo).2 Ketorolac is an NSAID and, 
thus, is associated with peptic ulcers and gastrointestinal 
bleeding. It should be avoided in patients with peptic ul-
cer disease or history of GI bleeding. The drug also inhib-
its platelet function and is contraindicated in patients with 
cerebrovascular bleeding, hemorrhagic diatheses, incom-
plete hemostasis, or high risk of bleeding. Intranasal ke-
torolac is contraindicated in patients with advanced renal 
impairment or risk for renal failure.

Comments
Intranasal ketorolac is a new delivery system. The phar-

macokinetics are similar to that of IM administration, 

but with about 60% the bioavailability.1,3 The efficacy of 
ketorolac nasal spray was evaluated in two, randomized, 
double-blind, placebo-controlled studies in patients with 
postoperative pain who had undergone elective abdomi-
nal surgery or orthopedic surgery.1 Study participants were 
randomized to placebo or ketorolac every 8 hours in one 
study (n = 300) and every 6 hours in the second study (n 
= 321). Efficacy was based on summed pain intensity dif-
ference between ketorolac and placebo over 48 hours. Ke-
torolac was significantly better than placebo. In addition, 
morphine use was reduced by 36% and 26%, respectively. 
In a single-dose study the summed pain intensity differ-
ence scores at 6 hours were 83.3 for ketorolac compared to 
37.2 for placebo (P < 0.007).2 Post-hoc analysis suggests a 
greater summed pain intensity difference between ketoro-
lac and placebo in participants who underwent orthopedic 
procedures (79.3 vs 24.9) compared to abdominal proce-
dure (86.9 vs 48.2). Nasal irritation was more common 
with ketorolac (24%) compared to placebo (2%).2 

Clinical Implications  
Intranasal ketorolac provides an alternative delivery of 

the drug for short-term management of moderate to mod-
erately severe pain.  �
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31. Which of the following statements is incorrect?

a. Metformin has been conclusively shown to cause vitamin 
B12-deficiency neuropathy.

b. Metformin can cause vitamin B12 deficiency.
c. Vitamin B12 levels begin to fall shortly after the initiation  

of metformin.
d. Vitamin B12 levels continue to fall the longer metformin  

is used.

32. In the study by Sanders et al, what was the effect of high- 
dose vitamin D on risk for falls and fractures in community-
dwelling older women?
a. Rate of falls and fractures decreased.
b. Rate of falls and fractures increased.
c. Rate of falls and fractures did not change.
d. Compliance was lower.

Answers: 31. a, 32. b.
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Source: Accord Study Group. N Engl J 
Med 2010;362:1575-1585.

BECAUSE IT IS RECOGNIZED THAT TYPE 2 

diabetics (DM2) incur greater risk 
of CV outcomes than the general popu-
lation, consensus groups have advocated 
BP < 130/80 mmHg as a preferred goal, 
in contrast to 140/90 mmHg for the gen-
eral hypertensive population. Despite en-
thusiasm for this posture, and essentially 
global advocacy for the concept that lower 
is better in diabetes, no prospective, ran-
domized trial has been done that confirms 
such benefits. The ACCORD trial was de-
signed to compare CV outcomes achieved 
with tight BP control (SBP < 120 mmHg) 
vs standard therapy (SBP < 140 mmHg). 
The ACCORD trial had several limbs, in-
cluding a glucose control and a lipid con-
trol arm, which were not addressed in this 
publication.

Almost 5000 diabetics were randomly 
assigned to intensive BP vs standard BP 
treatment and followed for the primary 
endpoint of (composite) nonfatal MI and 
stroke, or CV death over a mean 4.7-year 
follow-up. 

The tight control arm managed to 
achieve an SBP of 119.3 mmHg, com-
pared to the standard treatment group SBP 
of 133.5 mmHg; of course, the number of 
medications required to attain control was 
substantially greater in the tight control 
group (3.4 drugs vs 2.3 drugs). Intensive 
BP lowering did not reduce the primary 
endpoint. Intensive BP control was asso-
ciated with more adverse events. 

No hypertension guidelines have been 
issued since the publication and promul-
gation of the ACCORD BP trial. Expert 
opinions vary in interpretation of this out-
come. I have suggested that, in the absence 
of proven benefit by greater BP lowering, 
achievement of < 140/90 mmHg now rep-
resents a reasonable goal until further lit-
erature suggests otherwise.  �
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Source: Zimmerman M, et al. J Clin 
Psychiatry 2010;71:484-490.

THE DESIGN OF CLINICAL TRIALS SOME-
times allows for failed detection of 

adverse effects related to medication. 
Perhaps the most widely recognized 
disconnect is in relation to ACE inhibi-
tors: Prescribing information suggests a 
very low incidence of cough (typically 
< 10%), yet clinical experience suggests 
twice that frequency. The primary reason 
for this incongruence is that most side ef-
fects are passively reported; for a variety 
of reasons, patients may fail to spontane-
ously report adversities that could be re-
lated to medication.

Zimmerman et al addressed this issue 
among depressed outpatients treated with 
a variety of antidepressants and anxio-
lytics. Subjects were seen by board-cer-
tified psychiatrists, and after their office 
visits, filled out questionnaires address-
ing adverse effects possibly related to 
medication. 

Over a 6-week interval, more than 25% 
of the 2233 reported side effects occurred 
at least daily, but fortunately, the majority 
were rated low on the severity scale. Only 
about 20% of individuals rated adverse ef-
fects as 4-5 on a 5-point scale. 

Overall, 20 times more adverse effects 
were identified by questionnaire than in 
psychiatrists’ records. Comparison limit-
ed to either highly frequent or bothersome 
adverse effects still found that question-
naires identified 2-3 times as many adver-
sities as clinicians had recorded. 

A number of explanations can clarify 
some of this discrepancy: Psychiatrists 
may not record all adverse effects they 
see, patients may not report all issues 
that bother them (or minimize the both-
er), and some adverse effects may be so 
anticipated that their presence does not  
merit specific notice. In any case, it ap-
pears that patients shoulder a much 

higher level of adverse effect burden 
when treated for depression than would 
be readily apparent from review of their 
clinical records.  � 
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Source: Terushkin V, et al. J Am Acad 
Dermatol 2010;62:929.e1-9.

WHILE I CANNOT SPEAK FOR YOU, MY RE-
cent experience is that under every 

rock I overturn is a vitamin D-deficient 
patient. At least that’s what checking 
25-OH vitamin D levels (the currently 
recommended test for vitamin D status) 
suggests. Should we recommend sun ex-
posure, supplements, or both to address 
hypovitaminosis D?

Terushkin et al compared the amount 
of sun exposure necessary to provide the 
same plasma vitamin D levels as a 400 
IU/d vitamin D supplement. They chose 
to study individuals in Miami, FL, and 
Boston, MA. Of course, sun exposure 
varies depending upon geography and 
season, as well as skin type. In July, the 
amount of sun time to provide as much 
systemic vitamin D as 400 IU orally was 
the same in both cities (3 min at 12 noon). 
A darker-skinned individual would re-
quire 5 min. 

During winter months, there were 
marked differences in required exposure 
time. In Miami, 6 min of sun vs 23 min 
of sun in Boston would be required. Since 
most individuals do not expose 25% of 
their body surface (the face is only 3.5%) 
to sun during the winter in cities like Bos-
ton, a correspondingly greater time ex-
posure would be required … an unlikely 
scenario. 

Because of the concern about sun expo-
sure and its relationship to photoaging and 
skin cancer, as well as the neglect of opti-
mum sunscreen utilization, the authors of 
this article favor vitamin D supplementa-
tion over sun exposure as the safest way to 
maintain vitamin D adequacy.  �
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Scenario: The ECG shown above was obtained from an 
88-year-old woman who refused treatment. What is the 
rhythm? Is there a grouping? Is anything else going on?

Interpretation: Determination of the rhythm in this 12-
lead ECG is made challenging by the lack of a lead II 
rhythm strip. This makes it decidedly more difficult to 
track atrial activity throughout the tracing. The key to de-
termining the cause of irregularity in this ECG lies with 
identifying P waves in at least one of the simultaneously 
recorded leads in each lead set. 

We start with a lead in which no doubt exists about the 
presence of P waves. This is lead V

1
 (with regular atrial 

activity also seen well in leads V
2
 and V

3
, which are the 

other two leads simultaneously recorded with lead V
1
). It 

can be seen that a similar looking P wave regularly occurs 
in lead V

1
 at a rate of about 80 beats/min (i.e., with a P-P 

interval of just under 4 large boxes). Setting our calipers 
at this P-to-P interval distance allows us to consistently 
map out small amplitude, but nevertheless regular, atrial 
activity in leads II (and III), aVF, V

3
, and V

6
. We now note 

“groupings” of QRS complexes (of 3 beats with similar 
R-R intervals in leads aVF and V

3
, and of the two beats 

seen in lead V
6
 that occur just before the tracing ends). 

Each of these beat groupings are separated by a brief 
pause of similar duration (of just under 7 large boxes) that 
occurs just before the lead change from lead III to lead 
aVF, during the lead change between leads aVF and V

3
, 

and during the lead change between leads V
3
 and V

6
. 

Recognition of group beating (i.e., “groupings”) as 
described for this tracing strongly suggests Wenckebach 
conduction. Confirmation that the rhythm is in fact 2nd 
degree AV block, Mobitz Type I (i.e., AV Wenckebach), 
is forthcoming from the observation of progressive PR 
interval lengthening for the 3 beats seen in lead V

1
, fol-

lowed by a dropped beat, brief pause, and shortening of 
the PR interval as the rhythm resumes with the first QRS 
complex seen in lead V

4
. 

Other findings of note on this tracing include LVH and 
symmetric T wave inversion in all lateral leads, consistent 
with ischemia and/or “strain.” Clinical decision-making 
is simplified for this elderly patient who is refusing treat-
ment. One would otherwise want to rule out ischemic 
heart disease as the cause of her conduction disturbance, 
while assessing potential need for cardiac pacing, which 
most often is not needed for 2nd degree AV block, Mo-
bitz Type I, when the overall rate is adequate, as seen 
here.  �
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In this issue: New reports about proton pump 
inhibitors and the effects of gastric suppression, 
pioglitazone vs vitamin E for non-alcoholic steato-
hepatitis, metformin and vitamin B12 deficiency, 
and FDA Actions.

PPIs, C. difficile, and bone fractures 
Since H2 antagonists were introduced 30 years 

ago followed by proton pump inhibitors (PPIs) 
20 years ago, there has been speculation whether 
long-term gastric acid suppression might have 
adverse effects. Billions of doses later, there is 
new evidence that chronic PPI use may lead to 
infections, especially Clostridium difficile infection 
(CDI), and may also contribute to bone fractures. 

In the first of several studies published in the 
May 10 issue of Archives of Internal Medicine, 
researchers looked at more than 101,796 dis-
charges from a tertiary care medical center dur-
ing a five-year period, reviewing the level of acid 
suppression therapy and its relationship to CDI. 
As the level of acid suppression increased, the 
risk of CDI increased from 0.3% in patients not 
receiving acid suppressive therapy to 0.6% in 
those receiving H2 antagonists to 0.9% in those 
receiving daily PPIs and finally 1.4% in those 
receiving high-dose PPI therapy. After adjust-
ment for a number of factors including comorbid 
conditions, age, and antibiotic use, the odds ratio 
for CDI infections were: 1 with no acid sup-
pressing treatment, 1.53 (95% confidence inter-
val [CI], 1.12-2.10) with H2 antagonist, 1.74 
(95% CI, 1.39-2.13) with PPIs, and 2.36 (95% 
CI, 1.12-2.10) with high-dose PPI therapy. The 
authors conclude that increasing levels of phar-
macologic acid suppression are associated with 
increased risk of nosocomial C. difficile infec-

tions, and the risk increases with more aggressive 
acid suppression (Arch Intern Med 2010;170:
784-790).  

In a second study from the same journal, 
researchers from the VA system in Massachusetts 
performed a retrospective, cohort study of 1166 
inpatients and outpatients with CDI to determine if 
PPI use affected recurrence rates. During treatment 
for CDI, 45% of patients received a PPI while 55% 
did not. Recurrent CDI was more common in those 
exposed to PPIs than in those not exposed (25.2% 
vs 18.2%). The hazard ratio for recurrent CDI in 
those exposed to PPIs was 1.42 (95% CI, 1.11-
1.82). The risk was higher in patients older than 
80 years and in patients exposed to antibiotics not 
targeted to CDI infections The authors conclude 
that PPI use during treatment for CDI was associ-
ated with a 42% increased risk of recurrence (Arch 
Intern Med 2010;170:772-778). 

It has also been postulated that suppressing 
gastric acid may affect digestion and absorption 
of certain nutrients, specifically calcium. Although 
this has never been definitively proven, multiple 
studies have shown that chronic PPI use is associ-
ated with bone fractures. The most recent study, 
also published in the May 10 issue of Archives 
of Internal Medicine, was a prospective analy-
sis of more than 160,000 women enrolled in the 
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Women’s Health Initiative study. In more than 
1 million person-years of follow-up, there were 
1500 hip fractures, 4881 forearm or wrist frac-
tures, 2315 clinical spine fractures, and more than 
21,000 total fractures. The multivariate-adjusted 
hazard ratios for current PPI use was 1 for hip 
fracture, 1.47 (95% CI, 1.18-1.82) for clinical 
spine fracture, 1.26 (95% CI, 1.05-1.51) for fore-
arm or wrist fractures, and 1.25 (95% CI, 1.15-
1.36) for total fractures. Bone mineral density 
did not vary between PPI users and non-users. 
The authors conclude that use of PPIs in women 
was not associated with hip fractures but was 
modestly associated with clinical spine, forearm 
or wrist, and total fractures (Arch Intern Med 
2010;170:765-771). This study confirms the find-
ings of several large epidemiological studies that 
suggest that PPI use is associated with increased 
osteoporotic fracture risk. On May 25, the FDA 
issued a warning regarding the possible fracture 
risk associated with high-dose long-term use of 
PPIs. The Agency will require labeling changes to 
describe the possible risk.

As noted in these studies, PPI use is associated 
with risk of osteoporotic fractures and Clostridium 
difficile infections. Other studies have linked 
the PPIs to a higher risk of hospital- and com-
munity-acquired pneumonia, as well as enteric 
infection such as Salmonella and Campylobacter 
gastroenteritis. In an editorial in the May 10 issue 
of Archives of Internal Medicine, Mitchell Katz, 
MD, notes that of the more than 110 million pre-
scriptions for proton pump inhibitors filled each 
year, many are for inappropriate indications, mak-
ing PPIs one of the most overprescribed medication 
classes in the world. He suggests that “for most 
patients the adverse effects of PPIs outweigh the 
benefits” and urges physicians to offer other treat-
ments for dyspepsia, prescribe shorter courses, 
and consider a trial of discontinuing PPIs in 
patients who are asymptomatic (Arch Intern Med 
2010;170:747-748).  �

Pioglitazone vs vitamin E for NASH
Non-alcoholic steatohepatitis (NASH) is a com-

mon liver disease that is difficult to treat and often 
progresses to cirrhosis. A new study compares the 
thiazolidinedione pioglitazone (30 mg daily) to 
vitamin E (800 IU daily) in a placebo-controlled 
trial for 96 weeks in 247 nondiabetic NASH 
patients. The primary outcomes were standardized 
scores for steatosis, lobar inflammation, hepato-
cellular ballooning, and fibrosis as determined by 
liver biopsy. Vitamin E therapy was associated 

with a significant improvement in non-alcoholic 
steatohepatitis (43% vs 19%; P = 0.001), but 
pioglitazone did not show statistical improvement 
(34% vs 19%; P = 0.04). Serum transaminases 
improved with both treatments, and both reduced 
hepatic steatosis and lobular inflammation, but 
neither improved fibrosis. Pioglitazone caused 
significant weight gain compared to vitamin E 
or placebo. The authors conclude that vitamin 
E was superior to placebo for the treatment of 
NASH in adults without diabetes (N Engl J Med 
2010;362:1675-1685).  �

Metformin and vitamin B12 deficiency
Monitor your patients on metformin for vita-

min B12 deficiency. This is the message of a recent 
study from the Netherlands. The study enrolled 
390 patients with type 2 diabetes on insulin and 
initiated metformin 850 mg three times a day or 
placebo for an average of 4.3 years. Metformin 
treatment was associated with a mean decrease in 
vitamin B12 concentrations of 19% (P < 0.001) 
and an increase in homocysteine concentrations 
of 5% (P = 0.091). Longer-term treatment with 
metformin was associated with larger declines in 
vitamin B12 levels. The authors conclude that met-
formin likely causes malabsorption of vitamin B12 
and recommends routine monitoring of vitamin 
B12 levels in patients who are treated with metfor-
min (BMJ 2010;340:c2181).  �

FDA actions
The FDA has approved a new formulation 

of oxycodone (OxyContin®) that is designed to 
discourage chewing, crushing, or dissolving the 
drug. The FDA admits, however, that although the 
new formulation reduces the risk of snorting or 
injecting the drug, it can still be abused by simply 
ingesting larger doses than recommended. Vocal 
critics have called for oxycodone’s withdrawal 
from the market due to an explosion in abuse of 
the drug nationwide and calls this new formula-
tion “too little too late.”

The FDA has recommended resuming use of 
Rotarix® rotavirus vaccine and to continue using 
RotaTeq® rotavirus vaccine. Rotarix was found to 
have elements of the porcine circovirus 1 (PCV1) 
in March, which resulted in an advisory to clini-
cians to stop using the vaccine. Subsequently, 
DNA from PCV1 and PCV2 was discovered in the 
RotaTeq vaccine. The FDA now says that there  
is no evidence that PCV causes illness or infection 
in humans while the benefits of the vaccine are 
substantial.  �


