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sions,2 and we also did not detect aromatase pro-
tein in the glandular and stromal compartments 
of ectopic endometrial tissue. We recently found 
that what was believed to be aromatase protein 
was mainly endogenous biotin labeling or iron 
deposits.3 Using three different protocols, we 
found only barely detectable amounts of aromatase 
messenger RNA (mRNA). Among 21 peritoneal 
endometriotic lesions, 16 were aromatase-nega-
tive and 5 were near the limit of detection. Our 
results suggest that aromatase produced within 
endometriotic lesions might not be as important 
in endometriosis as postulated in Bulun’s review.
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The author replies: Biologically relevant levels 
of aromatase and its product estradiol in verte-
brate tissues are lower by a factor of 100 to 
100,000 than the levels of most other steroidogenic 
proteins and their products. Thus, the accurate 
evaluation of aromatase expression and enzyme 
levels in extraglandular cells and tissues is a com-
plex task and requires a laboratory with substan-
tial expertise and experience in making such 

measurements. Since the mid-1990s, several lab-
oratories in various parts of the world have con-
sistently reported aromatase mRNA and enzyme 
activity in endometriotic tissues and cells.1-4 My 
colleagues and I have reported the presence of aro-
matase in endometriosis, and we have described 
the signaling pathway responsible for coordinated 
induction of aromatase and other steroidogenic 
genes required for the production of estradiol from 
cholesterol in endometriotic tissue.1 The letter by 
Colette and Donnez contradicts their recently pub-
lished article in which they reported that aromatase 
mRNA was detected in all but 2 of the approxi-
mately 60 samples of ovarian, peritoneal, and deep 
endometriotic tissues they studied.5
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Vitamin D Deficiency in Critically Ill Patients

To the Editor: Vitamin D deficiency is rarely con-
sidered or treated in critically ill patients. However, 
we recently reported three cases of life-threaten-
ing hypocalcemia secondary to vitamin D deficien-
cy,1,2 highlighting potential acute complications. 
The prevalence of vitamin D deficiency and its sig-
nificance in the intensive care unit (ICU) are un-
known.

We performed a prospective study of the vita-
min D status in ICU patients (Table 1) referred to 
the Department of Endocrinology, St. Vincent’s 

Hospital, Sydney, between January 2007 and Janu-
ary 2008. Demographic, physiological, and bio-
chemical variables were recorded, including the 
Simplified Acute Physiology Score II (SAPS II) (on 
a scale of 0 to 163, with higher scores indicating 
more severe organ dysfunction).3

Among approximately 1100 ICU patients per 
year, the mean (±SD) serum level of  25-hydroxyvi-
tamin D in 42 referred patients was 41±22 nmol 
per liter (16±9 ng per milliliter), with a high preva-
lence of hypovitaminosis D (Table 1). Moreover, 
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three patients died (from metastatic thymic car-
cinoma, glioma, and lymphoma), and all patients 
who died had undetectable levels of 25-hydroxyvi-
tamin D. The SAPS II in patients with sufficient, 
insufficient, and deficient levels of vitamin D were 
34±11, 45±13, and 51±13, with predicted mortal-
ity rates of 16%, 35%, and 45%, respectively.3

The level of 25-hydroxyvitamin D correlated 
with the level of ionized calcium (r = 0.78, P<0.01) 
and the SAPS II (r = −0.52, P<0.01) but not with 
the level of serum albumin. The SAPS II also cor-
related with the level of ionized calcium (r = −0.36, 
P = 0.02), but the only independent predictors of 
the SAPS II were the level of 25-hydroxyvitamin 
D (β = −0.59, P<0.001) and age (β = 0.33, P<0.02). 
The level of serum creatinine and use or nonuse 
of corticosteroids and calcium or vitamin D sup-
plements were not predictors of the SAPS II.

The current study involving patients in the ICU 
reveals a high prevalence of hypovitaminosis D 
that was associated with adverse outcomes, in-
dependently of hypocalcemia and hypoalbumin-
emia. Supplementation with calcium (at a mean 
dose of 645±307 mg per day), vitamin D (at a mean 
dose of 820±280 IU per day), or both before ad-
mission was not protective.

The cause of hypovitaminosis D is probably 
multifactorial. Although limited exposure to sun-
light during chronic illness is probably an im-
portant factor, altered vitamin D and parathy-
roid metabolism during critical illness cannot 
be ruled out.

Vitamin D deficiency is associated with in-
creased mortality.4 This study cannot establish 
causality between hypovitaminosis D and adverse 
outcomes. However, vitamin D has pleiotropic ef-
fects in immunity, endothelial and mucosal func-
tions, and glucose and calcium metabolism. The 
association between hypovitaminosis D and com-
mon conditions (e.g., the systemic inflammatory 
response syndrome, septicemia, and cardiac and 
metabolic dysfunctions) in critically ill patients 
may be important. Vitamin D–deficient and vita-
min D–insufficient states may worsen existing 
immune and metabolic dysfunctions in critically 
ill patients, leading to worse outcomes.

A total of 17% of the ICU patients in our study 
had undetectable levels of vitamin D. Referral bias 
may have led to the selection of a cohort of pa-
tients with worse vitamin D status, as compared 
with unreferred patients, but hypocalcemia was 
identified as a reason for referral in only 5% of 

the patients. These findings highlight the need 
for consideration of vitamin D status and supple-
mentation in patients in the ICU.
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Table 1. Characteristics of 42 Critically Ill Patients  
Referred for Endocrinologic Evaluation.

Characteristic
No. of Patients 

(%)

Sex

Male 20 (48)

Female 22 (52)

Diagnosis 

Cardiac disease 3 (7)

Neurologic disease 3 (7)

Metabolic disease 3 (7)

Trauma 5 (12)

Sepsis 13 (31)

Respiratory disease 15 (36)

Condition identified as reason  
for referral* 

Hyperglycemia 27 (64)

Abnormal thyroid function 15 (36)

Hyponatremia 12 (29)

Hypocortisolemia 8 (19)

Hypocalcemia 2 (5)†

Medications

Corticosteroids 28 (67)

Calcium supplement 12 (29)

Vitamin D supplement 10 (24)

Level of 25-hydroxyvitamin D

Sufficient, >60 nmol/liter 3 (7)

Insufficient, >30 to ≤60 nmol/liter 23 (55)

Deficient, >15 to ≤30 nmol/liter 16 (38)

Undetectable, ≤15 nmol/liter 7 (17)

*	Referrals could specify more than one condition.
†	Only one of the two patients had an undetectable level 

of 25-hydroxyvitamin D.

Copyright © 2009 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at CAUL on May 13, 2009 . 



n engl j med 360;18  nejm.org  april 30, 20091914

correspondence

Dr. Eisman reports receiving consulting fees from Amgen, 
deCODE Genetics, Eli Lilly, GE Lunar, Merck Sharpe & Dohme, 
Novartis, Roche–GlaxoSmithKline, Sanofi-Aventis, Servier, and 
Wyeth Australia and grant support from Novartis, Merck, and 
Sanofi-Aventis; and Dr. Center, lecture fees from Eli Lilly  
and Sanofi-Aventis. No other potential conflict of interest relevant 
to this letter was reported.

Lee P, Milliken S, Center JR. Hypocalcaemic cardiac failure 1.	
post BMT secondary to unrecognized vitamin D deficiency. 
Bone Marrow Transplant 2008;42:363-4.

Lee P, Samaras K, Glanville A, Center JR. Transplant recipi-2.	
ents on the edge of the hypocalcaemia abyss. J Heart Lung 
Transplant 2009;28:93-5.

Le Gall JR, Lemeshow S, Saulnier F. A new Simplified Acute 3.	
Physiology Score (SAPS II) based on a European/North American 
multicenter study. JAMA 1993;270:2957-63. [Erratum, JAMA 
1994;271:1321.] 

Melamed ML, Michos ED, Post W, Astor B. 25-Hydroxyvita-4.	
min D levels and the risk of mortality in the general population. 
Arch Intern Med 2008;168:1629-37.
Correspondence Copyright © 2009 Massachusetts Medical Society.

instructions for letters to the editor

Letters to the Editor are considered for publication, subject to editing and abridgment, provided they do not contain material 
that has been submitted or published elsewhere. Please note the following: •Letters in reference to a Journal article must not 
exceed 175 words (excluding references) and must be received within 3 weeks after publication of the article. Letters not 
related to a Journal article must not exceed 400 words. All letters must be submitted over the Internet at authors.NEJM.org.  
•A letter can have no more than five references and one figure or table. •A letter can be signed by no more than three authors. 
•Financial associations or other possible conflicts of interest must be disclosed. (Such disclosures will be published with the 
letters. For authors of Journal articles who are responding to letters, this information appears in the published articles.) 
•Include your full mailing address, telephone number, fax number, and e-mail address with your letter.

Our Web site: authors.NEJM.org

We cannot acknowledge receipt of your letter, but we will notify you when we have made a decision about publication. Letters 
that do not adhere to these instructions will not be considered. Rejected letters and figures will not be returned. We are unable 
to provide prepublication proofs. Submission of a letter constitutes permission for the Massachusetts Medical Society, its 
licensees, and its assignees to use it in the Journal’s various print and electronic publications and in collections, revisions, and 
any other form or medium.

Copyright © 2009 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at CAUL on May 13, 2009 . 




