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acceptable formats, and space available; only about 
half of the letters submitted can be published. The Ed
itor reserves the right to shorten letters and make 
changes to our style. Authors of letters to the pub
lished will be notified of their acceptance. Unpublished 
letters are returned only on request. 

Life Expectancies: Population or Person? 

To the Editor: We applaud Sox and colleagues' analy
sis (1) of the role of exercise testing in coronary artery 
disease. We are concerned, however, with the interpre
tation of the results, specifically, how one assesses the 
average change in the life expectancy for an entire co
hort as opposed to a change for a single individual. 

The authors state, for example, that for 60-year-old 
men with at least one risk factor, the average increase 
in life expectancy for the cohort is 17 days. However, 
given that the prevalence of disease is presumed to be 
0.15, the average change in life expectancy for some
one who actually has the disease is 17/0.15 or 113 
days (and would be even higher for those with left 
main disease). This figure compares favorably with 
the 110 days of life gained by reducing diastolic blood 
pressure from 110 to 90 mm Hg in 60-year-old men 
with hypertension. 

We believe that many people do not appreciate the 
meaning of marginal differences in life expectancy and 
that there is great variation among judgments of what 
constitutes trivial extensions of life expectancy (2) . 
The population-based number of 17 days may have a 
different meaning to some than the 113-day figure. 

A straw poll at our institution showed that several 
of the doctors, nurses, and medical students queried 
changed their opinion regarding screening depending 
on whether the benefit was presented as " 1 5 % will 
gain an average of 113 days of life expectancy and 

8 5 % will gain nothing" or "all will gain an average of 
17 days." Almost all persons polled felt that the two 
vignettes presented different information. 

Framing effects are well known (3) , and the au
thors (1) include a section on other ways to express 
results using a variant of the number-needing-treat-
ment method of Laupacis and colleagues (4 ) . We be
lieve, however, that the average life expectancy gain of 
the cohort is an outcome measure that obscures infor
mation needed by patients to make decisions. We sug
gest that life expectancy gains for those with the dis
ease should also be represented. In that way doctors 
and patients can best use population-based life expect
ancy figures for decision-making. 

Alan L. Silver, MD, MPH 
David N. Rose, MD 
Mt. Sinai Medical Center 
New York, NY 10029 
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In response: Screening and other diagnostic strategies 
are invariably applied to heterogeneous populations. 
There are always at least two subgroups: those with 
and those without the disease. In our report (1 ) , the 
summary estimate of 17 days of life is a weighted aver
age of the therapeutic outcomes for members of each 
group, where the weights are the probabilities of being 
in each of the groups. It would be misleading to pre
sent the larger figure for life gained (113 days for the 
15% who prove to have disease) without reference to 
the fact that this estimate is conditional upon being in 
the small subgroup of participants who have disease. 
These groups could be divided further-for example, 
into subgroups of diseased patients based on their cor
onary anatomy. Then the benefit in the highest-risk 
subgroup would be even greater. However, all who are 
screened, including the majority who do not benefit, 
bear the costs and risks of the strategy. As an extreme 
example, a strategy of monthly computed tomograph
ic scans to detect lung cancer might yield large benefits 
for the few subjects who are spared death, but to assess 
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the value of such a strategy we must include the im
pact upon the many people who do not have disease 
and would not be saved (and, indeed, could be 
harmed) by the strategy. 

We agree that the way results are presented can in
fluence the way they are interpreted. Readers who pre
fer more detailed analysis or alternative presentations 
of results can find in our article (1) the probabilities 
and life expectancies associated with each branch of 
the decision tree. Because the results and assumptions 
of our analysis are described explicitly, our findings 
are subject to sensitivity analysis, review, revision, and 
debate. We feel that the cost-effectiveness ratio is the 
most informative, succinct summary of the results of 
the analysis. However, a summary estimate is just 
that: a summary. We hope that decision-makers will 
take advantage of the data presented in our analysis to 
inform their decision-making to the level of detail that 
best suits their own purposes. 

Harold C. Sox, Jr., MD 
Dartmouth-Hitchcock Medical Center 
Hanover, N H 03756 

Benjamin Littenberg, MD 
Alan M. Garber, MD, PhD 
Stanford University School of Medicine 
Stanford, CA 94305 
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Cardiac Rehabilitation Services and Risk Reduction 

To the Editor: The review by Drs. Greenland and Chu 
(1) on cardiac rehabilitation services and the accom
panying position paper (2) developed by the Health 
and Policy Committee, American College of Physi
cians base their discussions of program components on 
a definition of cardiac rehabilitation that focuses on 
the restorative function of this intervention. Although 
programs for cardiac rehabilitation were originally 
based on a restorative model of care (3 ) , subsequent 
epidemiologic research identifying specific risk factors 
associated with the development of coronary artery 
disease and the demonstration that the modification of 
those risk factors could alter cardiovascular morbidity 
and mortality (4) have shifted the focus of cardiac 
rehabilitation efforts towards prevention. 

Use of this earlier definition may explain why, in 
part, Greenland and Chu (1) emphasize the struc
tured exercise efforts of a cardiac rehabilitation pro
gram, and give scant attention to or make no mention 
at all of the modification of the other risk factors such 
as smoking, obesity, and dyslipidemias, which are ad
dressed in a modern-day program. Absent, by the au
thors ' design, is a discussion of the primary-prevention 
candidate for whom both cholesterol-lowering pro
grams and physical activity minimize risk for an initial 
cardiovascular event. The lack of discussion about this 

important subgroup of persons weakens the presenta
tion and the subsequent position (2) based on it. 

Also of concern are the conclusions regarding ex
clusion criteria reached by the Health and Public Poli
cy Committee in the accompanying position paper 
(2) , which was also authored by Drs. Greenland and 
Chu. With recent angiographic evidence of athero
sclerotic regression in the coronary, carotid, and pe
ripheral circulations of human subjects who have low
ered their serum cholesterol levels dramatically (5) , it 
seems limiting to suggest that only those persons with 
a demonstrated "cardiac-related disability in physical 
capacity" are appropriate candidates for cardiac reha
bilitative effort (2 ) . In its concluding remarks, the 
Committee proposes a judicious selection of candi
dates for the estimated $108 million spent annually on 
cardiac rehabilitation efforts. This sum is minimal, 
however, when compared with the billions of dollars 
spent on palliation of the vascular complications of 
atherosclerosis, which have been shown to be modi
fied, if not avoided, by the risk-factor modification ef
forts of cardiac rehabilitation programs. All would 
agree that controlling the growth of the national 
health-care budget is long overdue, yet limiting the 
growth of cardiac rehabilitation programs rather than 
increasing programs to reduce risks for the population 
at large and for those already affected by coronary 
heart disease can only increase the burden of athero
sclerotic diseases and the costs of their "high tech" 
treatments. 

Jill Downing, MD 
Massachusetts General Hospital 
Boston, M A 02114 
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In response: Dr. Downing suggests that the review by 
myself and Dr. Joyce Chu (1) fails to give adequate 
attention to the role of risk-factor modification for pri
mary, secondary, or tertiary prevention of coronary 
artery disease. Several points in her letter are extreme
ly well-taken. I agree that there is evidence, some of 
which Dr. Downing cites, that interventions such as 
cholesterol-lowering, smoking abstinence, or physical 
exercise may be effective in reducing one's risk for an 
initial or recurrent coronary event. The role of risk-
factor modification after myocardial infarction has re
cently been reviewed by Siegel and colleagues (2) ; this 
article summarizes the potential benefits of cholester
ol-lowering and other risk-factor interventions in that 
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population of patients. I concur with Dr. Downing 
that a rationale exists upon which physicians and oth
er health-care professionals might offer services for 
risk-factor reduction to many groups of patients not 
covered specifically by our critique of cardiac rehabili
tation services. 

However, in the review (1) we stated clearly that 
our analysis was based on a "critical review of the 
published articles on the benefits and risks of cardiac 
rehabilitation services. . . with primary emphasis on 
the role of cardiac rehabilitation after myocardial in
farction." We also stated that "many survivors of 
myocardial infarction could theoretically benefit from 
organized attempts to help them stop smoking, lower 
their blood lipids, and control hypertension or other 
standard risk factors." The question we intended to 
address in our review was whether the published medi
cal literature supports the application of specialized 
cardiac rehabilitation services as an especially effective 
means of reducing cardiac risk factors in patients with 
coronary artery disease-not whether such treatments 
could be of theoretical benefit to this group of patients. 
As we noted, there is no body of published evidence to 
support the routine addition of treatments for risk-
factor reduction to organized cardiac rehabilitation 
services for survivors of myocardial infarction. For 
that matter, I could find no evidence that routine ef
forts at risk-factor reduction in the form of organized 
programs are preferable to other forms of medical care 
for primary or secondary prevention of coronary ar
tery disease. Consequently, our conclusions could not 
advocate or support the use of such treatments, even 
though, as Dr. Downing points out, such efforts have 
theoretical appeal. 

I applaud the efforts of those interested in primary, 
secondary, or tertiary prevention of coronary artery 
disease and challenge clinical scientists to promote re
search that will support the addition of such clinical 
services on a more routine basis in the future. 

Philip Greenland, MD 
University of Rochester School of Medicine 
and Dentistry 
Rochester, NY 14642 
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SI and Presently Conventional Units 

To the Editor: Having grown up in the era of metric 
units, I am pleased to see that medical literature is 
finally adopting SI units (le Systeme internationale 
d'Unites). It is especially fitting now that research has 
clearly become more international, with workers from 
many countries often laboring on the same projects 
simultaneously. 

Problems always emerge with any attempt at mod
ernization, however, including the chance that those 

unfamiliar with the new systems will be left behind. 
This particular problem surfaced for me after reading 
the article (1) on methylprednisolone therapy in alco
holic hepatitis by Carithers and colleagues. The study 
design, methods, eligibility criteria, and results were 
clearly stated, and the article was well worth clipping 
and saving. As I was putting it in my file, however, I 
tried mentally to compare the patients featured with 
my own. Just how severe was the hepatitis described? 
Was the bilirubin concentration 5 times normal? 20 
times normal? No normal values were given in the 
new SI units. 

It is a simple matter to convert miles to kilometers, 
and pounds to kilograms, but to convert SGOT levels 
from international units per litre to microkatals per 
litre, bilirubin concentrations from micromoles to mil
ligrams per decilitre, and so on, requires the memo
rization of molecular weights and catalytic constants. 
It simply discourages the comparison of pre-SI with 
post-SI patients. To make matters worse, the patients 
featured in this article (1) were accrued from 1979 to 
1984, a period in which no one in American medicine 
used SI units. Thus, the data must have been convert
ed to SI format for publication, and the conversion 
factors then removed from the manuscript. 

There is no reason to close off the literature from 
those readers whose laboratory slips may still express 
values in milligrams per decilitre. Simply print the 
normal ranges for the new units when they are first 
mentioned in the article, and even the most Neander
thal of medical readers will have some point of refer
ence from which to begin counting on his (opposable) 
thumbs. 

George N. Giacoppe, Jr., MD, CPT, MC, USA 
Letterman Army Medical Center 
San Francisco, CA 94129-6700 

Disclaimer: The opinions expressed in this letter are my own and do not 
necessarily reflect those of this command, the Department of the Army, 
or the Department of Defense. 

Reference 
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ticenter trail. Ann Intern Med. 1989;110:685-90. 

We do offer authors the option of including present 
metric units with SI units, and only a fraction of au
thors ask for it. Dr. Giacoppe's view is reasonable, and 
we shall suggest to authors that they include non-SI 
units, at least for measurements that are central evi
dence for a paper's main conclusion.-The Editor 

The Metaraminol Test and Adverse Cardiac Effects 

To the Editor: Familial Mediterranean fever ( F M F ) is 
a hereditary disorder of unknown cause. The diagnosis 
is not difficult when a family history is relevant and 
diagnostic criteria are met ( 1 , 2 ) . Barakat and col
leagues (3) have proposed a metaraminol provocation 
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test for diagnosis of familial Mediterranean fever. 
They found that this test had a 100% sensitivity and 
specificity and did not provoke any serious side effects; 
only headache and transient palpitations were report
ed during metaraminol infusion. We report a case of 
bigeminal rhythm and angina pectoris secondary to 
the metaraminol test. 

A 38-year-old woman had a family history of famil
ial Mediterranean fever and occasionally had diffuse 
abdominal tenderness. She reported no history of fe
ver, chest pain, arthralgia, or skin manifestations, and 
she did not have hypertension or cardiac disease. In 
view of a possible diagnosis of familial Mediterranean 
fever, and with informed consent of the patient, a met
araminol test was done. 

A baseline, standard electrocardiogram ( E C G ) was 
obtained, and supine blood pressure, pulse rate, and 
temperature were recorded. Throughout the test peri
od the patient was monitored. An intravenous infusion 
of normal saline, 500 mL, to which was added a 10-mg 
dose of metaraminol bitartrate, was given for 4 hours. 
Thirty minutes after beginning the test, the patient 
had chest pain with coronary characteristics and pal
pitations. An E CG showed a bigeminal rhythm. The 
metaraminol infusion was discontinued, and 5 minutes 
later the patient was asymptomatic, and the E C G was 
normal. A week later, an exercise E C G was negative. 

Although Barakat and colleagues (4) did not report 
any serious side effects in their experience with meta
raminol tests (80 cases), we agree with Cattan and 
colleagues (5) that this test is not harmless and that it 
should not be used unless absolutely necessary, possi
bly in patients with paucisymptomatic forms of late-
onset familial Mediterranean fever who do not have a 
relevant family history. We think the criteria estab
lished by Sohar and colleagues (1) and Eliakim and 
colleagues (2) and a family history are sufficient for 
the diagnosis of most cases. 

Juan Buades, MD, PhD 
Antonio Bassa, MD, PhD 
Jordi Altes, MD 
Jose Ma. Vicens, MD 
Bartolome Cabrer, MD, PhD 
Hospital Son Dureta 
07014 Palma de Mallorca, Spain 
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Collagenous Colitis and Histiocytic Lymphoma 

To the Editor: Collagenous colitis is a relatively rare 
cause of watery diarrhea and abdominal pain and is 
characterized histologically by a thickened band of 
collagen beneath the colonic mucosa epithelium. I re
port a case of collagenous colitis associated with dif
fuse histiocytic lymphoma, which responded to sulfa
salazine and steroid enemas, even as lymphoma 
progressed. 

A 78-year-old woman with a 1-year history of diar
rhea was admitted in February 1988 for a presumed 
stroke with mild aphasia. In the past year she had had 
four to five loose stools per day. At admission, cultures 
of the stool and examination for ova and parasites 
were negative. Colonoscopy was done and was re
markable only for decreased haustral markings. A 
random biopsy sample showed thickened subepithelial 
collagen deposition consistent with collagenous colitis. 
Staining of the biopsy sample was negative for iron 
and amyloid. She was treated with sulfasalazine and 
steroid enemas with resolution of her diarrhea. Mag
netic resonance imaging of her head showed a parietal 
lesion, a biopsy specimen of which showed diffuse his
tiocytic lymphoma. She was not considered a candi
date for chemotherapy and had skin-flap closure with 
palliative cranial radiation therapy. Progression of her 
lymphoma was manifested by increased cervical lym-
phadenopathy. She died, and an autopsy was not done. 

A patient with Hodgkin lymphoma and collagenous 
colitis has been described (1 ) . In this case, collage
nous colitis was thought to reflect a paraneoplastic 
phenomenon. The patient's diarrhea showed signifi
cant improvement after both treatment with predni-
sone-based chemotherapy and clinical improvement of 
her lymphoma. Collagenous colitis can have a variable 
course (2) , and spontaneous resolution without thera
py has been reported (3 ) . Therefore, it is difficult to 
assess treatment success in patients with collagenous 
colitis. The patient with Hodgkin lymphoma had been 
treated with a corticosteroid, which has been used suc
cessfully in the past for treating collagenous colitis (2, 
4, 5) . It is unclear whether the collagenous colitis im
proved because of the prednisone or because of the 
improvement of the lymphoma after chemotherapy. 

A paraneoplastic phenomenon, however, would not 
be a consideration in my patient because her diarrhea 
resolved after treatment with sulfasalazine and local 
steroid enemas. Sulfasalazine has not been shown to 
have any effect on lymphomas. Although there may be 
systemic absorption of the steroid from the enemas, 
the patient's diarrhea improved even as lymphoma 
progressed. Collagenous colitis is a rare disease and its 
exact incidence has yet to be determined. The finding 
of lymphoma in two patients with collagenous colitis 
may suggest that an association exists. 

DavidB. Edwards, MD 
Internal Medical Associates, P.C. 
Phoenix, A Z 85012 
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Pancytopenia and Methotrexate with Trimethoprim-
Sulfamethoxazole 

To the Editor: Kozarek and colleagues (1) found a 
dramatic clinical improvement in patients treated with 
methotrexate who had refractory Crohn colitis and an 
incomplete remission of chronic ulcerative colitis. Of 
21 patients, 14 were also receiving either sulfasalazine 
or metronidazole (exact number of patients not men
tioned). 

The risk of bone marrow suppression is increased 
when other antifolate drugs (derivatives of sulfon
amides, trimethoprim) are used simultaneously with 
methotrexate. Besides additive folate antagonism, oth
er pharmacologic mechanisms, such as competition 
with tubular secretion and displacement from albumin 
binding sites, play an important role in interactions of 
sulfonamides and methotrexate. Moreover, it was 
shown that sulfasalazine inhibits the hydrolysis of 
polyglutamyl folate and the intestinal transport of fo
late in patients with ulcerative colitis (2 ) . Pancytope
nia due to the combined use of methotrexate and tri
methoprim-sulfamethoxazole has been reported in two 
patients with rheumatoid arthritis (3, 4 ) . We report 
two additional cases of this severe side effect. 

In case 1, an 81-year-old woman had refractory 
rheumatoid arthritis and impaired renal function 
(creatinine, 166 jixmol/L) and was treated with 
methotrexate, 5 mg weekly for 6 weeks. Cystitis 
{Escherichia coli) was treated with trimethoprim, 
300 mg daily. One week after starting trimethoprim, 
bone marrow suppression developed (leukocytes, 
1.9 X 10VL; platelets, 15 X 10VL; hemoglobin, 6.3 
m m o l / L ) . Both methotrexate and trimethoprim were 
discontinued. Blood cell counts returned to normal in 
2 weeks. One month after discharge she died of severe 
bronchopneumonia (determined at autopsy). 

In case 2, a 7 5-year-old woman with refractory 
rheumatoid arthritis and impaired renal function (es
timated creatinine clearance, 40 m L / m i n ) was receiv
ing methotrexate, 5 mg weekly. A recurrent cystitis 
was treated with trimethoprim-sulfamethoxazole. 
Shortly after beginning trimethoprim-sulfamethoxa
zole, bone marrow suppression developed (hemoglo
bin, 5.6 mmol /L; leukocytes, 1.6 X 109/L; platelets, 
23 X 10VL). A bone marrow biopsy specimen 
showed hypocellularity. Both drugs were discontin
ued, and therapy with leucovorin was begun; she re
covered in several weeks. 

These two patients were not treated with the combi
nation of sulfasalazine and methotrexate; however, 
other antifolate drugs were used in conjunction with 
methotrexate. Additive folate antagonism, indepen
dent of which antifolate drug was used simultaneously 
with methotrexate, seemed to play a central role in 
inducing bone marrow suppression in these patients. 
We do not recommend prescribing other drugs with 
antifolate action simultaneously with methotrexate. 
The toxicity of and the possibility of adverse drug in
teractions with methotrexate are increased in the pres
ence of other risk factors such as old age, hypalbu-
minemia, impaired renal function, and decreased bone 
marrow reserve (5 ) . 

Acknowledgment: We thank Drs. J. Rasker, W. Hissink Muller, and J. 
Haverman for allowing us access to their patients. 

M.E. Jeurissen, MD 
A.M. Boerbooms, MD, PhD 
L.B. van dePutte, MD, PhD 
University Hospital Nijmegen 
6525 G A Nijmegen 
The Netherlands 

References 
1. Kozarek RA, Patterson DJ, Gelfand MD, Botoman VA, Ball TJ, 

Wilsh KR. Methotrexate induces clinical and histological remission in 
patients with refractory inflammatory bowel disease. Ann Intern 
Med. 1989;110:353-6. 

2. Halstead CH, Ghandi G, Tamura T. Sulphasalazine inhibits the ab
sorption of folates in ulcerative colitis. N Engl J Med. 1981;305:1513-
7. 

3. Maricic M, Davis M, Gall EP. Megaloblastic pancytopenia in a pa
tient receiving concurrent methotrexate and trimethoprim-
sulfamethoxazole treatment. Arthritis Rheum. 1986;29:133-5. 

4. Thomas MH, Gutterman LA. Methotrexate toxicity in a patient re
ceiving trimethoprim-sulfamethoxazole. J Rheum. 1986;13:440-1. 

5. MacKinnon SK, Starkebaum G, Willkens RF. Pancytopenia associat
ed with low pulse methotrexate in the treatment of rheumatoid 
arthritis. Arthritis Rheum. 1985;15:119-26. 

Lyme Carditis in the Netherlands 

To the Editor: A recent article by McAlister and col
leagues (1) included an extensive review of 54 cases of 
Lyme carditis in the world literature. We bring to at
tention two cases (2, 3) of Lyme carditis reported in 
the Netherlands and not included in the review. In one 
case (2) , a previously healthy 33-year-old man was 
hospitalized on 12 August 1987 after several days of 
exertional dyspnea and lightheadedness followed by a 
syncopal episode. An electrocardiogram showed a 2:1 
atrioventricular block. A chest roentgenogram was 
normal. After intravenous infusion of atropine, a first-
degree atrioventricular block developed. Three days 
later, an electrocardiogram was normal. A few weeks 
later, he developed severe arthralgia and arthritis of 
his first left metatarsophalangeal joint. At this time, he 
recalled an insect bite on his left leg followed by ery
thema chronicum migrans and malaise occurring in 
June 1987. He also recalled a period of severe low 
back pain with radiation of pain into his left leg occur
ring in July 1987. A clinical diagnosis of Lyme borre-
liosis was supported by a positive test for antibodies 

1 August 1989 • Annals of Internal Medicine • Volume 111 • Number 3 261 

Downloaded From: http://annals.org/ by a Penn State University Hershey User  on 10/05/2016



(indirect immunofluorescence IgG, 1:320; normal, 
< 1:80). He has been treated with oral tetracycline, 
250 mg every 6 hours for 4 weeks. To this point (May 
1989), no further symptoms of Lyme borreliosis have 
occurred. 

In the second case (3) , a previously healthy, 40-
year-old woman was hospitalized in August 1986 after 
having had increasing fatigue and palpitations for 10 
days. She had no symptoms of a systemic illness. Her 
pulse rate was 42 beats/minute and her blood pressure 
was 130/90 mm Hg. There was no cardiac murmur. 
General examination was otherwise unremarkable. 
Laboratory results showed slightly abnormal liver 
function. Her electrocardiogram showed a complete 
atrioventricular block with a junctional escape rhythm 
of 50 beats/minute. Chest roentgenogram and echo
cardiography were normal. A D D D (on demand) 
pacemaker was inserted; afterwards she felt well. 

In June 1987, a friend suggested she might have 
Lyme disease. A test for antibodies against Borrelia 
burgdorferi was positive (1:1280, immunofluorescence 
assay). At that time she recalled erythema chronicum 
migrans on her right leg and symptoms suggesting 
meningoradiculitis preceding her complete atrioven
tricular block in August 1986. To prevent further 
complications of Lyme borreliosis she was treated 
with intravenous penicillin, 5 million units every 6 
hours for 10 days. Her pacemaker could be removed 
without difficulty in December 1987. She has re
mained well to this point (May 1989). 

Clearly, in countries such as the Netherlands, Lyme 
borreliosis deserves more attention. We found recently 
that in the most southern part of the Netherlands 15% 
of Ixodes ricinus ticks carry Borrelia spirochetes. We 
strongly suspect that Lyme carditis and other manifes
tations of Lyme borreliosis are being under-reported, 
at least in the Netherlands. 

A.A. Blaauw, MD 
Sj. van der Linden, MD 
University of Limburg 
6201 BX Maastricht 
The Netherlands 
H. Kuiper, MD 
University of Amsterdam 
1105 AZ Amsterdam 
The Netherlands 
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Lupus Anticoagulant 

To the Editor: In their recent review, Rao and col
leagues (1) reported one case of bilateral adrenal hem
orrhage associated with the lupus anticoagulant (Pa

tient 3) . We describe three patients who had adrenal 
hemorrhage associated with the lupus anticoagulant or 
anticardiolipin antibodies, or both. 

In case 1, a 42-year-old man presented with progres
sive lethargy, malaise, and weight loss. He was hyper-
pigmented and hypotensive (blood pressure 80/60 
mm Hg) . Two months before, he had had acute pain 
in his left loin followed by rightsided back pain, for 
which no cause had been found. Serum sodium was 
125 mmol /L; potassium, 6.6 mmol /L; creatinine, 150 
fimol/L; and glucose, 5.1 mmol /L . Adrenal insuffi
ciency was confirmed by a basal serum Cortisol of 89 
nmol /L, rising to only 249 nmol /L 60 minutes after 
intravenous infusion of tetracosactrin, 250 fig ( R R 
rise, < 200 nmol /L to > 500 n m o l / L ) . A random 
serum adrenocorticotropin ( A C T H ) was 290 n g / L 
(RR, 10 to 85 n g / L ) . He responded promptly to 
glucocorticoid and mineralocorticoid replacement. 
Computed tomographic scans showed left adrenal cal
cification and an enlarged right adrenal gland, findings 
consistent with past hemorrhage (1) . He later devel
oped a right-popliteal-vein thrombosis. Before heparin 
therapy, activated partial thromboplastin time was 66 
seconds (control, 33 seconds). Anti-adrenal antibod
ies were absent but the lupus anticoagulant was detect
ed. 

In case 2, a 27-year-old man presented with right-
sided abdominal pain, fever, nausea, progressive mal
aise, and hypotension. His history included recurrent 
deep venous thromboses, pulmonary emboli, presence 
of the lupus anticoagulant and anticardiolipin antibod
ies (titer, 1:100; N R < 1:25). No heparin-dependent 
antibodies were present. Computed tomographic scans 
showed inferior vena caval thrombosis and enlarge
ment of the right adrenal gland; the left adrenal gland 
was not visualized. His basal serum Cortisol was 15 
nmol /L, with no rise after tetracosactrin (250 fig, in
tramuscularly). He responded to steroid replacement 
therapy. 

In case 3, a 67-year-old woman with a history of 
discoid lupus of the mouth presented with abdominal 
pain, anorexia, nausea, and mild hyponatremia (sodi
um, 129 m m o l / L ) . Computed tomographic scans 
showed bilateral adrenal masses. Serum Cortisol was 
90 nmol /L, with no response to tetracosactrin, and 
anticardiolipin antibodies were detected (titer, 1:70). 
Although she responded to steroid replacement thera
py, her course was complicated by a hypertensive 
crisis associated with mildly elevated urinary vanillyl-
mandelic acids. At laparotomy, bilateral adrenal hem
orrhage was found with no evidence of pheochromo-
cytoma. Histologic examination confirmed adrenal 
hemorrhagic infarction with thrombosed vessels at the 
margins. 

The lupus anticoagulant is more commonly associ
ated with thrombosis than hemorrhage (2 ) . Anticar
diolipin antibodies show a similar thrombotic action 
(3) and may recognize similar antigens (4 ) . For ana
tomical reasons (1) , adrenal hemorrhage may follow 
multiple thromboses in the capsular adrenal vein (5 ) . 
We suggest that lupus anticoagulant or anticardiolipin 
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antibodies predispose to adrenal hemorrhage, perhaps 
by causing adrenal vein thrombosis. 

Alpha S. Yap, B Med Sci, MBBS 
Elizabeth E. Powell, MBBS 
Catherine E. Yelland, MBBS 
Robin H. Mortimer, MBBS 
Donald A. Perry-Keene, MBBS 
Royal Brisbane Hospital 
Brisbane, Queensland 
Australia 4029 
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GM-CSF Treatment and Hypokalemia 

To the Editor: Granulocyte-macrophage colony-stim
ulating factor (GM-CSF) is currently proposed as a 
means for accelerating hematopoietic recovery after 
aplasia-inducing chemotherapy (1 , 2) and as an agent 
for treating myelodysplasias (3 ) . The various side ef
fects described are rarely of a metabolic nature. We 
report a case of severe acute hypokalemia in a patient 
treated with GM-GSF. 

A 79-year-old woman was hospitalized for G M -
CSF treatment (GM-CSF obtained from Cho-Cell, 
Sandoz Pharmaceuticals, Basel, Switzerland) because 
of refractory anemia with excess blast cells as denned 
by the FAB (French American British Cooperative) 
requiring erythrocyte transfusions every 4 weeks (ran
domized study of the Leukemia group of the European 
Organization for Research and Treatment of Cancer 
for the myelodysplastic syndromes, protocol no. 
06885, Dr. R. Willemze, coordinator). Complete 
blood counts showed leukocytes, 6.6 X 109 /L (neutro
phils, 6 5 % ; blasts, 7%; monocytes, 4 % ) ; hemoglobin, 
114 g/L; platelets, 230 X10VL; lactate dehydro
genase (LDH) , 392 U / L . The serum chemistry pro
files were normal, and, in particular, serum potassium 
was 3.6 mmol /L . 

Treatment consisted in a subcutaneous injection of 
GM-CSF twice a day (108 jug glycoprotein = 75 mg 
protein). On the fifth day of treatment, laboratory 
findings were leukocyte count 70.3 X 1 0 V L (blast 
cells, 3 % ; neutrophils, 7 1 % ; monocytes, 9 % ) ; hemo
globin, 110 g/L; platelet count, 260 X 10VL; LDH, 
539 U / L ; potassium, 2.8 mmol /L . A urinalysis did 
not reveal any potassium leak. The patient was not 
taking any other hypokalemia-inducing medication 
and she did not have diarrhea. Oral potassium supple
mentation was started. The treatment with GM-CSF 
was continued according to the protocol. On day 11, 

the leukocyte count was 165 X 10VL (blast cells, 6%; 
neutrophils, 60%; monocytes, 2 2 % ) ; hemoglobin, 102 
g/L; platelet count, 50 X 10VL; LDH, 1044 U / L ; po
tassium, 1.7 mmol /L . Discrete alkalosis was detected. 
This hypokalemia was accompanied by intense asthe
nia, with muscle weakness but no cardiac arrhythmia. 
Arthralgia (knee) occurred but regressed rapidly. 
There was still no urinary or gastrointestinal potassi
um leak. 

Renal function, evaluated by serum creatinemia, 
was normal and remained stable. The GM-CSF thera
py was stopped and potassium supplementation was 
initiated (intravenously for 3 days, then orally) with 
success. The leukocytosis regressed progressively, with 
the leukocyte count 79.5 X 10VL on day 22 and 46.5 
X 10VL on day 29. 

Treatment with GM-CSF has various adverse ef
fects including low-grade fever, myalgias, phlebitis, 
flushing, and bone pain. Administration of high doses 
(32 fxg/kg body weight per day) can induce a capil
lary leak syndrome (1) similar to that described in 
connection with treatment by interleukin-2. However, 
to our knowledge, hypokalemia has never been report
ed. 

The absence of a serum potassium leak or an inter
current gastrointestinal abnormality and the very rap
id development of hypokalemia that paralleled the rise 
in the leukocyte count suggests intracellular potassium 
uptake in this patient who probably had a low potassi
um pool. Serum chemistry monitoring thus appears 
advisable during GM-CSF treatment, and particular 
attention should be paid to kalemia. Serial assays 
should be done in case of an "explosive" response of 
the leukocytosis, as in our patient. 

P. Viens, MD 
A. Thyss, MD 
G. Gamier, MD 
P. Ayela, MD 
M. Lagrange, MD 
M. Schneider, MD 
Centre Antoine-Lacassagne 
Nice, France 
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Toxic Shock Syndrome and Estrogen Therapy 

To the Editor: Estrogen administration may play a 
role in the treatment of the toxic shock syndrome. I 
recently treated a woman with the toxic shock syn
drome who did not respond to conventional therapy 
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until her menstrual period was stopped with an injec
tion of estrogen. 

A 34 year-old white woman presented with a 3-day 
history of myalgias, diarrhea, nausea, vomiting, and 
weakness. Her menstrual period had started 4 days 
before admission; she used a hyperabsorbent tampon 
and changed it every 8 hours. Her blood pressure was 
60/0 and temperature was 39.5 °C. She had diffuse 
lower abdominal pain, tender cervix with purulent dis
charge, and a diffuse erythematous skin rash with con
junctival hyperemia. A culture of the vagina grew 
Staphylococcus aureus sensitive to cefazolin. The tam
pon was removed, and she received a vaginal douche. 
She was given 6 litres of normal saline the first 5 
hours; methylprednisolone, 750 mg every 8 hours; and 
cefazolin, 2 g every 8 hours. The rash improved by the 
second hospital day. Five days into her hospitaliza
tion, however, she still had a low-grade fever, diar
rhea, malaise, low blood pressure (90 /0 ) , nausea, and 
anorexia. Her menstrual period continued. On day 9 
of her menstrual period (day 5 of her hospitalization), 
the patient was given 3 mg of depoestradiol in oil. The 
next day her menses stopped, and she almost jumped 
out of bed and asked to be discharged. Her diarrhea 
had cleared, her blood pressure stabilized (115/75) , 
her malaise subsided, and her appetite returned. 

The clinical response of this patient to estrogen was 
dramatic. The mechanism of estrogen therapy in this 

case is unknown. It is possible, however, that estrogen 
administration helps diminish the surface area of a 
bleeding, raw uterine lining to exposure to the toxic 
shock syndrome toxin. The estrogen helps to end the 
period and promote a thickened "protective" prolifer
ative endometrium that acts as a barrier to the toxin. 
It is also possible that the pathogenic toxic shock syn
drome staphylococcus itself is inhibited by an estrogen 
milieu. Another infectious disease, South American 
blastomycosis, typically flares during the menstrual 
period. It is thought that the low estrogen levels asso
ciated with the menstrual period alter steroid hormone 
receptors on the fungi, permitting pathogenic yeast 
conversion and tissue invasion (1) . 

Regardless of the mechanism, it seems prudent to 
terminate menstruation as rapidly as possible in this 
life-threatening disease associated with a woman's 
menstruation. 

Philip L. Hooper, MD 
Aspen Medical Center 
Loveland, CO 80538 
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