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Losartan for treatment of psychogenic polydipsia

TO THE EDITOR: Approximately 80% of psychiatric patients who mani-
fest psychogenic polydipsia suffer from schizophrenia.1 This syndrome
may eventually lead to complications of water intoxication such as men-
tal status changes, seizures, coma, and even death.2 No intervention has
been definitively shown to be effective. We report a case of a patient
whose excessive fluid intake was ameliorated by treatment with the an-
giotensin-receptor blocker (ARB) losartan. 

Case Report. A 41-year-old white female with a 27-year history of schizoaf-
fective disorder was admitted secondary to excessive fluid intake. The patient de-
nied that any delusions or hallucinations were motivating this behavior, stating that
she felt compelled to drink whenever she saw another individual with a beverage.
Throughout much of her illness, she has manifested psychogenic polydipsia,
which led to a generalized seizure in the past. She has no underlying medical dis-
turbance that could account for the polydipsia. Upon admission, her medications
included haloperidol, valproic acid, sertraline, quetiapine, and trihexyphenidyl. A
complete blood cell count and a basic metabolic panel were within normal limits. 

Following a one-week baseline period characterized by marked diurnal weight
gain and high fluid intake per nursing observations, the patient was initiated on
losartan 25 mg/day. This treatment ameliorated her polydipsia within a couple of
days. The following week, the losartan dose was increased to 50 mg/day, resulting
in further improvement per weight measurement and nursing observations. Dis-
continuation of losartan was attempted the next week, and the polydipsia wors-
ened (Figure 1). The patient’s blood pressure and heart rate remained stable. Her
psychiatric symptoms were not exacerbated by adding losartan, which was contin-
ued at 50 mg/day. 

Discussion. Central angiotensin pathways are critical in regulation of
fluid intake. Dopamine may modulate the thirst-inducing effect of an-
giotensin II at the brain’s AT1 and AT2 receptors.2 This suggests that
polydipsia is not solely a behavioral consequence of psychosis, but may
be a unique manifestation of the dopaminergic dysfunction implicated in
schizophrenic psychopathology. Indeed, our patient required readmission
because of polydipsia without causal psychiatric morbidity. 

To our knowledge, as of August 18, 2004, this is only the second re-
ported use of an ARB in the treatment of psychogenic polydipsia. This
case differs in a few important ways from the previous report, which de-
scribes the benefit of irbesartan in a schizophrenic patient with psy-
chogenic polydipsia.3 Given that both AT1 and AT2 receptors have been

implicated in water consumption in rats fed a high amount of sodium
chloride (thus mimicking a human diet), we selected losartan because it
possesses the lowest AT1 subtype specificity among the available
ARBs.4,5 Unlike the patient in the previous report, our patient was not
hypertensive, yet she tolerated losartan well. Finally, we maintained the
antipsychotic regimen, whereas in the prior case, a recent switch from
risperidone to olanzapine likely confounded the effect of irbesartan due
to the reduction in D2 blockade and higher 5-HT2 affinity of olanzapine.
Our case further suggests the potential use of ARBs in the treatment of
psychogenic polydipsia. 
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Figure 1. Improvements in daily weight fluctuations following treatment with losartan in a
schizophrenic patient with psychogenic polydipsia.
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Subcutaneous furosemide

TO THE EDITOR: We have read with great interest the article by Verma et
al.1 regarding the diuretic effects of furosemide administered by the sub-
cutaneous route to healthy volunteers. We consider this a convenient route
and describe here our experience in patients who are enrolled in home
hospice treatment. Eight patients (Table 1) who had in common a severe
and very evolved organic pathology—heart failure (HF) without response
to treatment with oral diuretics—and who presented great difficulty in ob-
taining and maintaining adequate intravenous access were treated. 

The subcutaneous route used to administer furosemide is a well-
known alternative in the treatment of dyspnea in patients with terminal
illness. Thus, this administration method is proposed in the Manual of
Palliative Care of the University of Alberta2 and in some additional
work by Goenaga et al.3

Our patients presented with symptoms of decompensated HF, dyspnea,
peripheral edema, and inadequate response to oral furosemide (defined as
failure to lose weight despite rest for 2–3 days, salt and water restriction,
and orally administered furosemide 240 mg/day). After initiation of subcu-
taneous furosemide, all of the patients achieved a desired increase in their
daily urine output. Doses given as bolus or continuous infusion (with an
elastomeric device) ranged from 40 to 140 mg/day for a duration of thera-
py ranging from 3 days to 8 months. Among the most important adverse
effects was itching that frequently occurred at the injection site. This
could be due to the high pH (~9) of the furosemide solution. In all cases,
butterfly needles of 25 or 23 G in diameter were used. In the 2 patients
who continued treatment for prolonged periods of time, there was variable
tolerance to the subcutaneous butterfly needles. In general, injection sites
in the pectoral region were better tolerated than those in the extremities.

Two patients died during treatment. In one case, the patient died short-
ly after the onset of precordial pain; the death was likely due to ischemic
cardiomyopathy. The other patient was a female with terminal cardiomy-
opathy who also died in her home. A third patient died secondary to pro-
gressive sarcoma after finishing the subcutaneous treatment.

Considering these cases, we conclude, as did Verma et al.,1 that the
administration of furosemide by subcutaneous route, despite injection
site issues, can be a valid alternative in patients who require the use of
this medicine and in whom oral, intravenous, or intramuscular adminis-
tration is not possible. Additionally, as demonstrated by our cases, we
consider it a simple technique that could be used in the patient’s home.

Part of this work has been presented in abstract form at the 7º Congreso Nacional
de Hospitalización a Domicilio.
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Geographic region influences pharmacy’s dispensing of blood
glucose test strips

TO THE EDITOR: International pharmacy practice guidelines recognize
the importance of self-monitoring of blood glucose (SMBG) for patients
with diabetes and promote the role of community pharmacy in support-
ing patients performing SMBG.1,2 However, large differences in the rate
of dispensing of test strips exist among pharmacies in the Netherlands.3

We assessed whether variations in dispensing of blood glucose test strips
can be explained by patient characteristics and geographic region.

Methods. We used data from the PHARMO-record linkage
system, containing all dispensing records of 950 000 residents of
25 population-defined areas in the Netherlands.4 The study popu-
lation consisted of all incident patients with type 1 and 2 diabetes
from 1991 to 2001. Complete dispensing data during that period
were extracted. Using a Cox proportional hazard model, we
studied the association between the community pharmacy in
which the patient was registered and the time to the first test strips
dispensed.

Results. Of 8233 incident patients, 19.4% were dis-
pensed test strips at least once. Patient characteristics var-
ied between pharmacies and, to a lesser extent, between
regions. After having adjusted for these differences, the
patient’s community pharmacy was still independently
associated with the use of test strips. Furthermore, the
variation in dispensing of test strips between pharmacies
in one region was considerably less than that between
pharmacies in different regions (Figure 1).

Because diabetic patients visit a pharmacy on average
5–6 times per year, community pharmacists are well
placed to educate and support patients performing the
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Table 1. Patients Receiving Subcutaneous Furosemidea

Age/ Creatinine Dose Duration 
Gender Diagnosis (mg/dL) (mg/day) Mode (days)

71/M HF, ascites 1.8 40 bolus 240

76/F HF, ascites 2.2 140 continuous 21

58/M HF 1.1 120 bolus 21

79/M HF 1.4 80 bolus 60

72/M HF, ascites 2.3 40 bolus 3

68/F HF, ascites 0.7 40 bolus 5

75/M HF, ascites 1.8 80 continuous 8

75/M HF, ascites 1.3 100 continuous 6

HF = heart failure.
aNo patient responded to oral treatment.



complicated process of SMBG. Furthermore, there is evidence that a
pharmaceutical care model for diabetes management, including training in
SMBG, improves glycosylated hemoglobin and fasting plasma glucose.5

Our findings suggest that the chance of receiving test strips differs be-
tween community pharmacies. Moreover, the role of community pharma-
cy in dispensing of test strips is significantly modified by region. Several
reasons for this variability exist, not all under direct control of community
pharmacists. Region-specific factors, for example, distribution of test
materials by mail order, reimbursement of test strip use, and availability
of qualified personnel, may have a major effect on the structure and pro-
cess of diabetes care activities of individual pharmacies. Other factors,
however, are under control of pharmacists, for example, sufficient train-
ing or attitudes toward diabetes being a treatable disease. Since the data
on pharmacy and region were coded, the relative effect of these factors
will have to be studied further.

Because of the observed differences between pharmacies, not all may
experience the same barriers in dispensing of test strips. This under-
scores that implementing practice guidelines for diabetes in community
pharmacy may require different approaches. Although our observations
only apply to the Dutch situation, it is not unlikely that variability in dis-
pensing of test strips also occurs in other countries. Factors such as
reimbursement, qualified personnel, and training are not unique to the
Netherlands.
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Comment: therapy switching in patients receiving long-acting opioids

TO THE EDITOR: Given the paucity of pharmacoeconomic analyses of
chronic pain management, the article by Berger et al.1 concerning
switching of opioid therapy was of considerable interest. Information
from a large database of pharmacy claims suggested that noncancer pa-
tients receiving controlled-release (CR) oxycodone switched to an alter-
native analgesic less frequently than patients receiving CR morphine,
with decreased overall healthcare costs. From this information, the au-
thors surmised that healthcare costs could be reduced by minimizing
drug therapy switches, with the implication that placing patients on oxy-
codone may help to achieve this goal. 

The method employed by Berger et al. relies on adjusting survival
curves with covariates. However, if some of the main effect correlates
with the covariates, any adjustment violates the assumption of parallel re-
gression, invalidating the results. This is important because the analysis of
Berger et al. failed to examine several potential confounding variables, in-
cluding the severity of disease (either the primary disease causing pain or
the severity of comorbid conditions), differences in socioeconomic sta-
tus, and quality of treatments. 

Cost differences may arise from patients being nested within severity
categories. Patients with more severe disease may have been prescribed
one treatment (eg, morphine) over others and would be expected to have
higher healthcare costs overall. Stratifying patients by cost categories
and using a propensity scoring method would likely eliminate a signifi-
cant amount of the differences between the therapy groups. 

It is not clear whether there were disparities in healthcare plans (eg,
percentage of patients in health maintenance organizations vs preferred
provider plans) that might reflect differences in prescribing practices and
socioeconomic status, an important predictor of morbidity.2

Inappropriate prescribing and ineffective pain management are com-
mon, and patients prescribed one drug may be receiving better pain man-
agement than patients receiving the comparator, particularly if there are
socioeconomic differences between groups.3 The same argument applies
to comorbid conditions, such as depression, in which treatment efficacy
could significantly affect patient pain and opioid switching. 

The differences in healthcare charges observed in Berger et al.’s co-
hort of patients appear large: for patients who switched opioids, costs
were $9666 and $18 641 higher for patients without cancer and with
cancer, respectively. In cost-utility models of long-acting opioids, there is
only an incremental increase in drug cost per quality-adjusted life-year.4

The differences in costs observed by Berger et al. likely reflect underly-
ing differences in factors such as preexisting conditions, comorbidities,
disease severity, and effectiveness of treatment rather than costs associat-
ed with drug switching.

Despite unanswered questions, this analysis is a positive step, and ad-
ditional study is warranted to assess the complex relationship between
chronic long-acting opioid use and total healthcare costs. Our current un-
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Figure 1. Association between the community pharmacy and time to first test
strips dispensed adjusted for age, gender, type of treatment, year of initiation
of antidiabetic drug use, and co-medication, clustered by geographic region.
The symbols represent different regions. Data from regions with only one study
pharmacy (11 pharmacies) have been omitted.
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so in a timely fashion. Comments and replies are not peer reviewed.–ED.



published data intersect with that of Berger et al. in identifying certain
subsets of patients (younger, healthier) who are more likely to receive
CR oxycodone therapy as opposed to CR morphine or transdermal fen-
tanyl. The application of more powerful statistical methods (propensity
scoring and multivariate analyses) may improve the ability to detect vari-
ations uniquely associated with the effect of long-acting opioids, pre-
scribing patterns, and related healthcare costs. 
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AUTHORS’ REPLY: We thank Dr. White for his interest in our study.1 He
seems to identify 2 basic problems: a putative failure to control adequate-
ly for confounding and our analytic approach. We agree that socioeco-
nomic status, disease severity, and quality of treatment all may relate to
therapy switching and healthcare charges. Unfortunately, computerized
healthcare databases typically do not contain information concerning
these factors. Presumably, variation in socioeconomic status may have
been limited because all patients in our study were insured by private US
healthcare plans (eg, pts. with Medicaid coverage were excluded). More-
over, we believe that healthcare charges (which were used in our analy-
ses) to some extent correlate with disease severity (ie, pts. who are more
severely ill are more likely to incur higher healthcare charges). We also
explicitly noted that patients beginning therapy with CR morphine or
transdermal fentanyl appeared “…sicker and/or in greater pain and
therefore may have been more predisposed to switch therapy. The degree
to which residual confounding affects our results is therefore unknown,
and caution is accordingly warranted in interpretation of our findings.” 

With respect to our analytic approach, Dr. White is correct that we as-
sumed homogeneity of effect across all measured covariates. Due to the
potential for small sample sizes, we did not examine whether this as-
sumption was satisfied for all measured covariates. However, the direc-
tion of effect was similar among patients with and without cancer (ie, our
assumption appeared correct for this important covariate). We believe
our use of multivariate ANCOVA and Cox proportional-hazards models
yielded estimates that controlled for potential confounders identified in
our database. Use of propensity matching would not be expected to pro-
vide additional benefit because it cannot control for bias due to unmea-
sured variables (ie, were the same variables to be used to run propensity-
matched analyses, similar findings would be expected).2

Finally, Dr. White notes, “In cost-utility models of long-acting opi-
oids, there is only an incremental increase in drug cost per quality-adjust-
ed life-year.” Not only does the cited study have numerous methodologic
flaws,3 but it focuses attention on the estimated cost of pain control with
long-acting opioids,4 while we analyzed total healthcare charges for pa-
tients who did and did not switch opioid therapy. We note that, in our
analysis, the cost of pain-related medications comprised only 6% of total

healthcare charges over 6 months among patients without cancer who
did not switch therapy and 5% of total charges among their counterparts
who switched therapy (corresponding values among patients with cancer
were 2% and 2%, respectively). We further note that we never attributed
the differences in charges between those who did and did not switch to
the act of switching itself, but stated “…it does not necessarily follow
that therapy switching is the cause of these higher charges.”

We are pleased that Dr. White’s unpublished data confirm our finding
that patients who begin therapy with CR oxycodone appear to differ in
important respects from those who initiate therapy with CR morphine or
transdermal fentanyl. We look forward to the opportunity to examine his
analyses on long-acting opioids, prescribing patterns, and healthcare
costs once they become available.
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Correction: September 2004 Supplement—Treatment of
respiratory infections and innovative solutions to the evolving
problem of resistance

The articles appearing in the September 2004 supplement (2004;38:S7-23)
were not peer reviewed.
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pharmacy practice, research, or education, or articles recently published. Corrections
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than five authors. In cases where adverse drug effects are described, the Naranjo
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fect was drug-related (Clin Pharmacol Ther 1981;30:239-45). Text: limit  500 words.
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