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Abstract 

Introduction. Escalating medical costs continue to be an issue facing contemporary medicine. 

One factor contributing to this escalation may be physicians’ knowledge of medication costs. As 

physicians increasingly face opportunities to treat a variety of symptoms and conditions in a 

single patient, including co-morbid psychiatric disorders or complications, accurate knowledge 

of medication costs becomes increasingly important.  

Methods. Resident and attending physicians (N = 16) across the disciplines of internal medicine, 

psychiatry, and combined internal medicine/psychiatry from a large, mid-western medical school 

were surveyed on the costs of several medications that are used to manage physical and 

psychiatric symptoms.  

Results. Differences were found in the perceived estimated cost of medications among 

practitioners particularly with specialty internal medicine training as compared to those with 

additional psychiatric training/experience. Trends also were noted across practitioners with 

psychiatric and internal medicine/psychiatry training. 

Conclusions. The breadth of training and experience can affect accuracy in estimating 

anticipated costs of medication regimens.  

KS J Med 2013; 6(3):89-93. 

 

 

Introduction 

The major factors contributing to high 

and rapidly growing health care costs remain 

an important issue facing the modern 

practice of medicine.
1
 Some factors 

contribute to the high level of spending, 

others drive growth, and some play a role in 

both. Provider knowledge of various 

treatments is paramount in curbing these 

expenses.  

Physicians have inadequate knowledge 

of medication costs.
2
 Furthermore, medical 

schools generally do not teach costs of 

treatments to students. This information is 

learned most often during practice 

contributing to rising medical treatment 

expenditures.
3
 With healthcare costs 

 

climbing, physicians should have an 

understanding about the general costs of the 

medications that they prescribe. To 

implement cost-saving changes, the 

deficiency must be recognized.
4
  

Until recently, most schools included 

little information on financial factors in 

medical education, such as insurance 

coverage and how treatment costs affect 

patients’ behavior. Once recognized, schools 

can have a positive impact on prescribing 

patterns by providing information regarding 

commonly used prescriptions. Okie
5
 

reported an interactive teaching conference 

with distribution of a pocket guide listing 

the average wholesale prices of over 100 
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medications commonly used in primary 

care. Appropriately, this intervention was 

associated with some change in prescribing 

habits. Without such interventions and 

insights, physicians may practice with little 

sense of how to make the most cost-

effective choices for patients.
1
 

Given the scope of issues treated and 

patients served, some physicians may be 

more inclined to appreciate financial aspects 

of recommended care provided they are 

educated on the general costs of medications 

being prescribed. Internists and psychiatrists 

may be susceptible to making errors in the 

estimation of medication costs despite ample 

opportunity to manage a variety of issues 

(psychiatric or otherwise).
6
  

In the light of the ever-growing role of 

psychiatrists in general medical care (e.g., 

consultation services) and areas of combined 

specialization (e.g., dual training in internal 

medicine and psychiatry), further assess-

ment regarding the knowledge of medication 

costs has an incrementally important role in 

psychiatry. Given these factors, the present 

study examined this knowledge of 

psychiatric medication costs by practitioners 

and residents from the areas of internal 

medicine, psychiatry, and combined internal 

medicine/psychiatry. 

 

Methods 

This study was approved by the 

Institutional Review Board at the University 

of Kansas Medical Center.  

Participants. Sixteen anonymous re-

spondents were comprised from a sample of 

1) psychiatry residents, 2) attending psychia-

trists, 3) internal medicine residents, 4) 

attending internists, 5) residents in internal 

medicine/psychiatry, and 6) attending physi-

cians with board eligibility/certification in 

internal medicine and psychiatry. Residents 

were at various years of training across 

programs. Attending physicians varied in 

age and level of experience. 

Procedures. The participants were given 

a 17-question survey administered through 

SurveyMonkey
®

 (an internet survey 

website). The questionnaire was divided into 

six groups as defined in the subject selection 

section. The responses for each group were 

compiled collectively and compared to the 

true cost of medications, as referenced from 

national pharmacies. Participants completed 

the survey over a two-week period (6 

psychiatry residents, 1 attending 

psychiatrist, 2 attending physicians with 

board eligibility/certification in internal 

medicine and psychiatry, 2 internal 

medicine/psychiatry residents, 3 internal 

medicine residents, and 2 attending 

internists).  

The survey assessed estimated cost of a 

variety of commonly-used psychiatric 

medications including: tricyclic anti-

depressants (TCAs), selective serotonin 

reuptake inhibitors (SSRIs), serotonin-

norepinephrine reuptake inhibitors (SNRIs), 

and atypical antipsychotics at varying doses 

(Lexapro
®
, Abilify

®
, Welbutrin

®
, Celexa

®
, 

Cymbalta
®
, Effexor

®
, Prozac

®
, Remeron

®
, 

Pamelor
®
, Tofranil

®
, Paxil

®
, and Xanax

®
). 

All medications were referred to as 

“generic” to blind expectations concerning 

medication costs. Dosages ranged from “5 

mg” to “75 mg” under the prescribed 

duration of “a month” when participants 

were asked to anticipate prescription costs. 

Perceived costs were compared against 

actual costs averaged from six local 

pharmacies.    

Data analysis. Data were averaged and 

compiled to examine potential group 

differences in perception of psychiatric 

medication costs.  

 

Results 
Average group differences were 

reviewed to estimate perception of 

medication costs. The perceived cost of 

Tofranil
®

 among individuals with internal 
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medicine training suggested a higher 

perceived cost of this medication in clinical 

practice relative to practitioners in 

psychiatry. Practitioners with internal 

medicine training estimated Paxil
®
 and 

Celexa
®
 to be relatively more expensive 

compared to practitioners with psychiatry 

training. Abilify
®
 was estimated to be less 

expensive in this group compared to 

psychiatry practitioners who estimated this 

medication to be more costly. These effects 

are described in Figure 1. Providers with 

combined training (e.g., internal medicine 

and psychiatry) tended to be more accurate 

in estimating psychiatric medication costs 

than physicians with primarily internal 

medicine training. 

 
Figure 1. Summary of estimated medication costs across disciplines. 

Discussion

Although the study sample is small, the 

resultant data suggested that differences 

exist in perception of medication costs that 

vary with relation to medical training and 

expertise. Examination of results suggested 

differences among groups of practitioners 

(psychiatry, internal medicine, and 

combined internal medicine/psychiatry) 

across a range of training levels.  This was 

driven by a tendency for Tofranil
®
 (a TCA 

primarily used for depression and chronic 

pain) to be rated as more expensive among 

physicians with only internal medicine 

training relative to physicians with training 

in psychiatry or combined internal 

medicine/psychiatry training. Additionally, 

trends were appreciable for Paxil
®
, Celexa

®
, 

and Abilify
®

 across providers, suggesting 

that physicians with internal medicine view 

Paxil
®
 and Celexa

®
 as expensive, while 

viewing Abilify
®

 as inexpensive relative to 

their colleagues in psychiatry. In noting 

these differences in estimated medication 

costs across providers, our findings were 

consistent with previous studies.  

Hoffman et al.
1 

examined physicians’ 

and pharmacists’ knowledge of non-

steroidal anti-inflammatory drugs 
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(NSAIDs). They reported that although 

physicians overwhelmingly viewed cost as 

an important factor in prescribing 

medication (81% of respondents), only 75% 

of physicians correctly estimated the price of 

half of the medications surveyed; 65% of 

medication costs were underestimated. In 

this light, Hoffman and colleagues
1
 

concluded that practitioners could benefit 

from further knowledge to improve accuracy 

and avoid under-estimation of medication 

costs.  

Our work extended this study, as prior 

research has not targeted the costs of 

psychiatric medications. In this study, over- 

and under-estimation of psychiatric 

medication costs occurred in particular 

among non-psychiatry specialists. Addition-

ally, providers with combined training 

tended to be slightly more accurate across 

the medications surveyed.  

There are many possible causes for the 

differences in provider response. One 

primary reason may be familiarity with these 

medications. Physicians with training in 

both internal medicine and psychiatry may 

have greater opportunity to learn about 

medications that can have applications 

across disciplines (e.g., managing pain, 

depression, and aiding sleep) due to the 

clinical issues that are faced. Greater 

exposure to medication costs can affect 

prescription patterns.  

Recently, Cooke
4 

commented that when 

providers are made aware of such issues, 

they are quick to learn and respond to the 

costs of medications. Similar observations 

have been noted across clinical and training 

settings.
5
 These observations demonstrate 

that physicians can benefit from this type of 

education at any level of training. However, 

given a relative lack of education on 

medication costs provided in medical 

schools,
3
 alongside the responsiveness 

physicians have to such education,
4-5

 

increasing this insight in a wide range of 

medical environments may be beneficial.  

Increased training should yield cost 

reductions in healthcare by preventing 

underestimation of medication costs in the 

first place.
1
 If providers have greater 

exposure and knowledge of medication 

costs, they will be in a better position to 

consider treatment costs when caring for a 

diverse patient population. Given the 

increasing treatment of psychiatric issues in 

general medicine, educating students and 

practitioners on psychiatric medical costs 

will become more important.  

Another consideration is the increasing 

access to information concerning 

medication. The present survey was 

administered with no constraints in regards 

to use of standard references. As society 

modernizes and access to information is 

increasingly more available, a majority of 

practitioners and residents could access 

programs, reliably and easily, that give drug 

information via a variety of handheld 

devices, applications, and computer 

programs. In many cases, manufacturing/ 

pricing information can be provided for each 

medication which is generally accurate and 

used frequently by residents and medical 

providers as a cost reference while 

prescribing. It is unclear if any of our 

participants utilized this information while 

completing the survey.  

Medical schools, residency programs, 

attending physicians, and private 

practitioners should seek up-to-date 

information concerning medicine costs in 

the best interest of patient care and potential 

reduction of in healthcare costs.
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Introduction

The myelodysplastic syndromes (MDS) 

are a heterogeneous group of clonal cell 

disorders characterized by ineffective 

hematopoiesis manifested by one or more 

cytopenias.
1
 The incidence is higher in men, 

and is about 3-4 individuals per 100,000 in 

the United States and may exceed 20/ 

100,000 persons after the age of 70 years.
2
 

Risk factors for development of MDS 

include prior chemotherapy, radiation 

therapy, smoking, and exposure to benzene. 

The most common cytogenetic alteration in 

MDS is a deletion of the short arm of 

chromosome 5. We report a patient with an 

isolated trisomy 21, which constitutes about 

1.1-2.2 % of the total cytogenetic alterations 

in MDS.
3,4

 To our knowledge, this is the 

first reported case of autoimmune hemolytic 

anemia (AIHA) and MDS with isolated 

trisomy 21. 

 

Case Report 

A 62-year-old Caucasian male was 

initially admitted for generalized weakness 

and fatigue. The symptoms started three 

months prior to presentation at the referring 

hospital. The patient reported anorexia, 

weight loss, and exercise intolerance. He 

denied any bleeding symptoms to suggest 

infection. On admission to our hospital, his 

vital signs were within normal limits. His 

physical exam showed pallor, but otherwise 

was unremarkable. 

Initial labs are summarized in Table 1. 

His peripheral smear showed 65% 

neutrophils, 9% bands, 9% blasts, 2% 

metamyelocytes, and 1% myelocytes. He 

underwent a bone marrow biopsy, which 

was consistent with myelodysplastic 

syndrome (RAEB-1). His cytogenetics 

showed trisomy 21 as the sole abnormality.  

Testing for vitamin B12 and folic acid were 

unremarkable. The patient was diagnosed 

with AIHA and treatment was started with 

prednisone at 1 mg/kg.   

The patient’s hemoglobin improved with 

prednisone. The prednisone was tapered 

over two months and his Coombs testing 

became negative shortly after the course. 

The patient’s platelet count continued to 

deteriorate and treatment was initiated with 

the hypomethylating agent, decitabine. The 

patient tolerated this treatment well and had 

improvement in his cytopenia. His course 

was complicated by gastrointestinal bleeding 

and a pneumonic infection. The patient died 

from complications of an empyema. 

 

Discussion 

This case illustrates a commonly 

overlooked association between two 

different hematologic diseases, myelo-

dysplastic syndrome and autoimmune 

hemolytic anemia. Our patient had evidence 

of intravascular hemolysis, manifested by 

his reticulocytosis,  high LDH and  bilirubin,  
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Table 1.  Initial labs obtained on admission. 

 

 

 

 
 

 

 

 

 

and low haptoglobin. There was evidence of 

autoimmunity with the Coombs test positive 

for pan agglutinating IgG. This improved 

with standard first line treatment. The bone 

marrow biopsy result was consistent with 

myelodysplastic syndrome, refractory 

anemia with excess blasts (RAEB-1 with 7% 

blasts in the bone marrow).  

Autoimmune hemolytic anemia is due to 

the immunologic destruction of red blood 

cells mediated by autoantibodies directed 

against red blood cells antigens.
5
 The 

antibodies can be of “warm” or “cold” 

subtype. The majority of warm agglutinins 

are IgG subclass antibodies. They react to 

antigens at body temperature in contrast to 

cold agglutinins which are mostly IgM 

subclass, and react to RBC antigens at a 

temperature lower than the body’s core 

temperature. The diagnosis usually is made 

with the finding of an elevated reticulocyte 

count, increased lactate dehydrogenase, and 

indirect bilirubin in the setting of a positive 

direct Coombs test (direct antiglobulin test). 

There is increasing evidence that 

autoimmunity plays an important role in 

myelodysplastic syndromes. Autoimmune 

manifestations (AIM) are more common 

than thought in the setting of MDS. Their 

frequency ranges from 10-18.5% of patients 

with MDS.
6,7

 These manifestations can be 

classified into five classes:
4
 

1) Acute systemic vasculitis or auto-

immune disorder. 

2) Chronic or isolated autoimmune 

phenomena. 

3) Classical connective tissue disorders. 

4) Immune-mediated hematological 

abnormalities. 

5) Asymptomatic serological immuno-

logic abnormalities. 

The association of AIM and MDS was 

first described in 1982 as AIHA one year 

after the diagnosis of MDS.
6
 Subsequently, 

multiple cases and studies have been 

published emphasizing the relationship 

between autoimmunity and MDS.  

In a study by Sokol et al.,
8
 15 of 46 

patients with MDS had clinically important 

autoimmune hemolysis. Pendry et al.
9
 

reported a case of MDS presenting as AIHA. 

The first pediatric case was reported by 

Ören et al.
10

 The improvement of both 

disorders was noticed with mycophenolate 

mofetil.
11

 João et al.
12

 and Terpos et al.
13

 

described two cases of MDS, AIHA, and 

non-Hodgkin’s lymphoma. Giagounidis et 

al.
14

 reported a case of AIHA and a case of 

autoimmune arthritis in association with 

MDS with 5q deletion. Pilorge et al.
15

 

reported three cases of AIM and MDS with 

improvement with 5-azacitidine.  

The pathogenesis of the association of 

these two disorders is still unclear. Current 

hypotheses relate development of auto-

immune hemolytic anemia to dysregulated 

immunity. In a study by Barcellini et al.,
16

 

53.8% of patients showed autoimmune 

Lab Hb 

(g/dL) 

WBC 

(×10
9
/L) 

Platelets 

(×10
9
/L) 

MCV 

(mm
3
) 

Reticulocyte 

count 

Values 10.5 24.2 37 99 9.3% 

Lab LDH 

(IU/L) 

Haptoglobin 

(mg/dL) 

Bilirubin 

(mg/dL) 

Coombs test 

Values 568 3 2.8 Positive 
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phenomena to erythroblasts in the bone 

marrow, but none in the peripheral 

blood.
14,16

 

AIHA in MDS may be underdiagnosed 

for several reasons including the assumption 

that anemia is due to MDS.
14

 Besides, 

Coombs-negative hemolytic anemia can be 

masked by reticulocytopenia caused by 

MDS.  

It is unclear if autoimmune manifest- 

ations carry any prognostic implications to 

the diagnosis of MDS. In a study by Enright 

et al.,
17

 patients with the combination of the 

two disorders were younger, more often had 

MDS related to prior chemotherapy, and had 

additional cytogenetic abnormalities. The 

onset of AIM was associated with clinical 

deterioration, as the median survival after 

AIM diagnosis was only nine months 

compared to 25 months after MDS 

diagnosis. In addition, the initial response to 

steroids carried a better prognosis. 

 

Conclusion 

Autoimmune hemolytic anemia is a rare, 

but commonly overlooked cause of anemia 

in patients with myelodysplastic syndrome. 

Further reports may delineate the association 

of autoimmune manifestations and MDS 

better and its potential prognostic and 

therapeutic implications. A link may be 

found between chromosomal abnormalities 

and their concomitant incidence. 
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Introduction

Hypoglycemia in the patient without 

diabetes mellitus is uncommon.
1
 An initial 

evaluation of hypoglycemia begins with 

confirming Whipple’s triad which includes: 

the presence of sympathoadrenal and 

neuroglycopenic symptoms, documented 

low plasma glucose concentration, and 

resolution of symptoms when plasma 

glucose is raised.
2
 Hypoglycemia secondary 

to hydroxychloroquine previously has been 

documented in humans.
3,4

 We describe a 

case of severe hyperinsulinemic 

hypoglycemia in a patient initiated on 

hydroxychloroquine therapy. 

 

Case Report 

A 66-year-old female with a complex 

medical history including rheumatoid 

arthritis and pyoderma gangrenosum, but 

without known history of either diabetes 

mellitus or exposure to glucose lowering 

medications, was admitted to the hospital for 

evaluation and management of anasarca.  

While hospitalized, the patient was initiated 

on hydroxychloroquine for management of 

her rheumatologic disorders. Within hours 

of her first dose of hydroxychloroquine, the 

patient developed hypoglycemia with a 

glucose value of 28 mg/dL on serum 

measurement. She was symptomatic with 

diaphoresis, tremors, and confusion. Her 

symptoms resolved with administration of 

dextrose.   

Additional pertinent medical history 

included a long-standing history of chronic 

exogenous steroid use due to her 

rheumatologic disorders.  At the time of this 

hypoglycemic event, the patient was placed 

on stress dose steroids (hydrocortisone 

100mg IV q 8 hours). She did not have a 

history of prior bariatric surgery, renal 

insufficiency, uncontrolled hypothyroidism, 

or findings to suggest an infectious etiology 

of hypoglycemia. 

Although standard hypoglycemic 

laboratory was not obtained with the initial 

hypoglycemic event, the patient had 

multiple additional episodes of symptomatic 

hypoglycemia, despite receiving stress dose 

steroids, at which time a standard 

hypoglycemic laboratory evaluation was 

undertaken. Diagnostic laboratory captured 

at the time of a recurrent hypoglycemic 

event was consistent with hyperinsulinemic 

hypoglycemia (Table 1). 

In light of hyperinsulinemic hypo-

glycemia without known exposure to oral 

hypoglycemic agents, a computed tomo-

graphy scan of the abdomen was obtained. 

This study was negative for any evident 

pancreatic mass and given the temporal 

relationship of administration of hydroxy-

chloroquine to development of hypo-

glycemia, no further imaging was obtained. 

Due to prior case reports associating 

hydroxychloroquine with hypoglycemia, 
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Table 1.  Hypoglycemic laboratory evaluation. 

 

this medication was discontinued prior to 

any additional doses being administered. 

Hypoglycemia persistently recurred over an 

approximately ten-hour period following the 

first dose of hydroxychloroquine, then it 

resolved without recurrence, confirming 

hydroxychloroquine as the causative agent. 

The patient was followed in the hospital 

setting for an additional four days without 

recurrence of hypoglycemia. In addition, she 

was seen in ambulatory follow-up within 

one month of discharge without recurrent 

events. 

 

Discussion 

Hypoglycemia is a rare, but well 

recognized, adverse effect of treatment with 

anti-malarial agents including hydroxy-

chloroquine and chloroquine.
3
 Hypo-

glycemia secondary to hydroxychloroquine 

has been documented previously in the 

medical literature, both in patients with 

diabetes on stable doses of glucose lowering 

drugs as well as patients without a prior 

history of diabetes and on no hypoglycemic 

agents.
3,6 

The mechanism of hydroxychloroquine-

induced hyperinsulinemic hypoglycemia has 

been inferred from studies on chloroquine, 

which is structurally similar. In the 

streptozocin-treated type 1 diabetic rat 

model, chloroquine led to higher levels of 

insulin with concomitant drops in blood 

glucose.
9
 Additionally, a second study has 

shown an increase in the level of plasma 

immunoreactive insulin in rats treated with 

chloroquine.
10

 This is thought to be due to 

enhanced insulin secretion from beta cells,
10

 

as well as inhibition of insulin degradation 

by chloroquine.
11

  

Animal studies have shown that 

hydroxychloroquine increases insulin levels 

in diabetic rats, thereby decreasing serum 

glucose levels. This increase in insulin also 

has been found to be concentration-

dependent to the amount of hydroxy-

chloroquine administered.
12

  

The glycemic effects of hydroxy-

chloroquine in humans have been well-

described in several clinical studies 

evaluating its use in treatment and 

prevention of diabetes mellitus.  It improves 

glycemic control in individuals with 

diabetes with and without autoimmune 

diseases.
13,14

 It significantly decreased 

glycated hemoglobin and fasting glucose in 

patients with type 2 diabetes mellitus that 

previously had been non-responsive to 

sulfonylureas and other medications for 

diabetes.
13-15

 Hydroxychloroquine has been 

associated with a decreased risk of 

development of diabetes mellitus in patients 

with rheumatologic disorders.
16-18 

 

Conclusion 

We described a case of severe and 

persistent hyperinsulinemic hypoglycemia 

with initiation of hydroxychloroquine in a 

patient without diabetes mellitus. This case 

report adds to the sparse literature 

surrounding this important clinical topic.  

Based on animal data, the cause of 

hydroxychloroquine-induced hyperinsulin-

emic hypoglycemia is thought to occur via 

  

Glucose Insulin C-peptide Proinsulin Hypoglycemic 

Screen 

Reference Ranges 

for Endogenous 

Hyperinsulinemia 

< 55 

mg/dL 

> 3.0 

U/mL 

> 0.2 

nmol/L 

> 5 

pmol/L 

Negative 

Patient Values 53 

mg/dL 

102.9 

U/mL 

6.0 

nmol/L 

330 

pmol/L 

Negative 
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two different mechanisms:  enhanced insulin 

secretion from beta cells as well as 

inhibition of insulin degradation. The 

proposed mechanisms behind hydroxy-

chloroquine-induced hypoglycemia are 

consistent with the laboratory results of our 

patient. Although the literature supporting 

the role of hydroxychloroquine as an agent 

associated with hyperinsulinemic hypo-

glycemia is limited, there is mounting 

evidence of hydroxychloroquine’s role in 

diabetes prevention in patients’ with 

rheumatologic disorders. Healthcare 

providers and patients should we aware of 

the potential for modulation of glycemic 

status with this class of medications. 
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Introduction

Cerebrospinal fluid (CSF) analysis 

commonly is performed to evaluate disease 

of the central nervous system (CNS). Protein 

concentration in the CSF varies with the 

type and degree of pathology in the CNS. 

Elevated CSF protein above 0.4 g/l and up 

to 4.5 g/l has been reported in viral and 

bacterial infections, intracranial hemor-

rhages, multiple sclerosis, Guillain Barre 

syndrome, malignancies, and inflammatory 

disease of the CNS.
1
 On the other hand, very 

high levels above 4.5 g/l usually are seen 

only in suppurative bacterial meningitis and 

CNS malignancy.
1-3

 

Aseptic meningitis refers to cases with 

the clinical picture of meningitis and a CSF 

analysis revealing slightly elevated white 

blood cell count, usually lymphocytes, a 

slightly elevated protein level, and normal to 

slightly decreased glucose level. The CSF in 

these cases is with absence of bacterial or 

fungal colonies. We report a case of a 

patient with the clinical picture for aseptic 

meningitis except for a CSF protein above 5 

g/l. Clinicians should be aware that in rare 

situations very high CSF protein can be seen 

in self-limiting aseptic meningitis. 

 

Case Report 

A 26-year-old male presented to the 

emergency department complaining of a 

severe generalized and pounding headache 

that started suddenly. He also reported 

associated abdominal pain, nausea, and 

vomiting. On physical examination, his vital 

signs (blood pressure, pulse, and temper-

ature) were normal. He was obtunded and 

had a depressed level of consciousness, but 

was arousable, responsive, oriented to time, 

person, and situation, withdrew to pain, and 

followed orders precisely. He had no focal 

motor deficits, no Babinski signs, and no 

limb ataxia. He had normal deep tendon 

reflexes. His cranial nerves were intact and 

his fundi were normal. His examination was 

pertinent for neck stiffness. Examination of 

the lungs, heart, and abdomen was normal. 

In view of these findings, the patient was 

suspected to be suffering from meningitis.  

Routine CSF studies (cell count, protein, 

and sugar) are detailed in Table 1. CSF gram 

stain and culture for bacteria, myco-

bacterium, and fungal species were negative. 

Ziehl-Neelsen stain was negative. CSF 

cytology revealed numerous lymphocytes 

and macrophages, but no malignant cells. 

CSF PCR for human immunodeficiency 

virus (HIV 1 and 2), herpes simplex virus 

(HSV), varicella zoster virus (VZV), cyto-

megalovirus (CMV), and Epstein-Barr virus 

(EBV) were negative. No oligoclonal bands 

were detected. 

Blood studies revealed an elevated white 

blood cell (WBC) count of 14,400 with 

lymphocyte predominance. His chemistry 

studies, including an amylase and lipase, 

were normal. His blood glucose was 98 

mg/dl. Malaria smear was negative. Blood 

cultures did not grow any organism after 

five days of incubation. Carcino-embryonic 
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antigen (CEA) was 1.2 ng/ml and 

erythrocyte sedimentation rate (ESR) was 6 

mm/hr. Urine analysis was normal. Other 

serum studies were performed and were 

negative or normal (Table 2). 

 

Table 1.  CSF results during the patient’s hospitalization.  

Date Glucose (mg/dl) 

CSF / serum 

Protein (g/l) 

CSF / serum 

Cell count 

WBC/RBC 

% Lymphocytes % Monocytes 

Day 1 25 / 96 4.45 / 36 3544 / 306 77 23 

Day 2 39 / 102 5.15 / 44 2880 / 43 92 8 

Day 8 41 / 104 2.03 / 39 350 / 30 80 20 

Day 13 43 / 101 1.27 / 41 174 / 2 96 4 

 

Table 2. Serum tests performed and the results. 

Test Results 

Antinuclear antibodies (ANA) Negative 

Anti-neutrophil cytoplasmic antibodies 

(ANCA) 

Negative 

Angiotension converting enzyme (ACE) Negative 

Anti-cardiolipin antibodies Negative 

C3 &C4 complement levels Normal 

HIV 1 &2 antibodies Negative 

Cryptococcus Nonreactive 

VDRL Nonreactive 

Brucella Normal 

Salmonella Normal 

Trypanosoma-brucei antibodies 
 

Normal 

Trypanosoma-cruzi antibodies Normal 

Flavivirus Normal 

West Nile virus Normal 

 

Magnetic resonance imaging of the brain 

revealed leptomeningeal enhancement, but 

no evidence for pachymeningitis. Computed 

tomography of the chest, abdomen, and 

pelvis was normal.  

The patient remained in the hospital for 

two weeks during which he gradually 

improved with decrease in the headache and 

lethargy and improvement in his level of 

consciousness and general well-being 

without any medical therapy. 

 

Discussion 

Cerebrospinal fluid analysis (CSF) 

analysis is an important step in the diagnosis 

of central nervous system diseases. An 

elevated CSF white blood cell count is seen 

in infectious and inflammatory conditions. A 

protein level which rises in infectious, 

inflammatory, demyelinating, and malignant 

conditions usually reflects the disease 

process, and it may be elevated falsely by 

the  presence  of  red  blood cells (RBC) in a  

hemorrhagic tap.
1
 The latter can be 

corrected by subtracting 1 mg/dl (0.01 g/l) 

of protein for every 1000 RBC/mm
3
. 

 A CSF protein level of 0.4 - 22.0 g/l has 

been reported in bacterial infections, 0.3 - 

3.1 g/l in cryptococcal infections, and 0.2 - 

11.4 g/l in tuberculosis meningitis.
1,3,4

 The 
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CSF protein level in brain tumors, whether 

primary or metastatic, has been reported 

between 0.15- 19 g/l.
1,3

 In leptomeningeal 

metastasis, the CSF protein is elevated in 

80% of the cases with a median 

concentration of 1 g/l.
4
 Brain abscesses may 

raise the CSF protein between 0.16 - 2.88 

g/l.
1
 In demyelinating CNS disease, the CSF 

protein level rises to 0.13 - 1.33 g/l.
1,3

 

Cerebral trauma and seizure disorder may 

raise the protein level to 0.1 – 2.0 g/l. 

The blood-CSF barrier is a physical 

barrier consisting of different anatomical 

structures for the diffusion and filtration of 

molecules from the serum to the CSF. 

Elevated CSF protein can be either 

secondary to local synthesis of protein 

within the CNS, or impaired resorption of 

the CSF protein by the arachnoid villi, or 

increased entry of plasma proteins due to 

increased permeability of the blood brain 

barrier.
3
 The comparison of the CSF to 

serum protein usually reflects the type of 

pathology.  

A significant increase in CSF protein 

level is seen in bacterial meningitis in 

comparison to viral meningitis.
4
 In viral or 

aseptic meningitis, the CSF glucose is 

normal or low, the protein level is normal to 

elevated, the WBC count is elevated, and 

bacterial cultures are negative. The level of 

protein in these cases is usually between 0.1 

- 4.0 g/l.
1-3,5,6

 In the majority of cases, no 

definite diagnosis is reached, and patients 

are labeled to have aseptic meningitis. No 

definite etiology usually is found in 75% of 

patients labeled to have aseptic meningitis.
7,8

 

There are no reports in the literature 

whereby the CSF protein was above 4 g/l in 

cases of aseptic meningitis.
9 

The interesting aspect of this case was 

that the patient had elevated CSF WBC 

count, significantly elevated CSF protein, 

and significantly low sugar, absent bacterial 

cultures and viral PCRs, and spontaneous 

normalization of these results with no 

treatment. This picture is suggestive of 

aseptic meningitis rather than infectious 

meningitis and alerts clinicians to accept 

these CSF findings in certain cases of 

aseptic meningitis. Clinicians in general and 

neurologists in particular should be aware 

that, in exceptional cases, aseptic meningitis 

could present with very high levels of CSF 

protein up to 5 g/l.      
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Introduction

Glycogenic hepatopathy is an acquired 

glycogen storage disease seen in type 1 

diabetes, particularly those that are not well 

controlled.
1-3

 It causes elevated transaminase 

levels, hepatomegaly, and abdominal pain. It 

is less recognized than non-alcoholic steato-

hepatitis (NASH) which occurs more 

commonly in type 2 diabetes with metabolic 

syndrome, but is an important diagnosis to 

consider in the appropriate clinical setting. 

 

Case Report 

A 25-year-old white female presented to 

the emergency department due to bilateral 

flank pain. The pain was present for two 

days and was progressing. It was stabbing in 

nature and did not radiate. The patient had 

associated nausea and vomiting. She also 

noted that the pain was similar to symptoms 

she had one month prior when she was 

treated for pyelonephritis.   

The patient’s past medical history was 

significant for uncontrolled type 1 diabetes 

mellitus diagnosed at age 12, hypo-

thyroidism, and chronically elevated 

transaminase levels of undefined etiology.  

Additionally, she recently was treated with 

ceftriaxone and ciprofloxacin for pyelo-

nephritis. Her medications included glargine 

insulin, insulins aspart, and levothyroxine.  

She reported smoking one-half pack of 

cigarettes per day, occasional marijuana use, 

and rare alcohol use. She had no knowledge 

of any family history of liver disease. Her 

review of symptoms was negative, notably 

for dysuria, fever, or chills.   

The patient was afebrile with normal 

vital signs. Her physical exam was benign 

other than mild costovertebral angle 

tenderness bilaterally. Initial labs showed a 

normal complete blood count, electrolytes, 

and kidney function. Transaminase levels 

were abnormal with a serum aspartate 

aminotransferase (AST) level of 870 units/L 

(normal < 37), an alanine aminotransferase 

(ALT) level of 272 units/L (< 65), and an 

alkaline phosphatase level of 262 units/L (< 

136). The international normalized ratio was 

0.9, the bilirubin level was 0.2 mg/dL (0.2 - 

1.2), and albumin concentration was 3.2 

gm/dL (3.4 - 4.5). Urinalysis showed trace 

leukocyte esterase activity, 3+ glucose, and 

1+ bacteria. A urine drug screen was 

negative and acetaminophen and alcohol 

were not detected in the serum. Hemoglobin 

A1c was 11.0%. 

Computed tomography (CT) revealed an 

enlarged liver with attenuation measured at 

82 Hounsfield units (HU; normal for the 

liver is 40 - 60; Figure 1). Based on imaging 

results, hemochromatosis, hemosiderosis, or 

other heavy metal deposition was 

considered. Comparison was made to a CT 

scan done eight years previously which had 

similar findings and recommendations.   

Review of the patient’s prior hospital-

izations revealed elevated transaminase 

levels dating back 11 years. Serologies for

 



Kansas Journal of Medicine 2013          Glycogenic Hepatopathy 

107 

 

 

Figure 1. CT of the abdomen. The liver is 

enlarged and has increased attenuation at 82 

Hounsfield units. 

 

human immunodeficiency virus and viral 

hepatitis were negative over this time frame, 

but no other workup had been done. During 

the current hospitalization, the transaminase 

levels trended up over the first several days 

and a workup was initiated  to determine the  

cause of the elevation with the following 

results: ferritin level, 78 ng/ml (normal 7 - 

283), percent saturation, 17% (11 - 46), total 

iron binding capacity, 322 mcg/dl (250 - 

450), alpha-1-antitrypsin level, 94 mg/dl (90 

- 200), ceruloplasmin level 20.7 mg/dl, (16 - 

45), and absence of anti-nuclear, anti-

smooth muscle, tissue transglutaminase, and 

endomysial antibodies.   

The patient’s transaminase levels peaked 

on day four of hospitalization with an AST 

level of 2,386 units/L and ALT level of 784 

units/L. This was the highest they had been 

at any point in the past. A liver biopsy 

(Figure 2) showed pale cytoplasm on H&E 

stain, no evidence of fibrosis on trichrome 

stain, markedly positive glycogen staining 

on a periodic acid-Schiff stain (PAS), and 

washout of the PAS stain after addition of 

diastase (an enzyme that digests pure 

glycogen). These findings were consistent 

with glycogenic hepatopathy. 

 

 

 

Figure 2. (a) H&E shows pale cytoplasm. (b) Trichrome shows no fibrosis. (c) PAS is positive 

for glycogen. (d) PAS washed out after diastase. 

 

 

a 
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Pathophysiology 

Glycogenic hepatopathy (GH) is 

characterized by abnormal glycogen 

accumulation in the liver. It is an acquired 

disease seen in type 1 diabetes, generally 

patients with poor glycemic control.
1-3

 It 

originally was described by Mauriac in1930, 

after the discovery of insulin therapy for 

type 1 diabetes.
4
 In children, it is a 

syndrome of hepatomegaly, growth impair-

ment, and cushingoid features. In adults, it is 

seen as isolated liver disease without the 

other syndromic features.
3
 

The classic presentation of GH is a triad 

of hepatomegaly, abdominal pain, and 

elevated serum transaminases, but not all of 

these features are required. CT scanning 

generally shows increased liver attenuation.
5
 

Definitive diagnosis is made by biopsy 

which shows glycogen accumulation within 

hepatocytes. Generally, fibrosis is minimal.   

The glycogen accumulation seen in GH 

is dependent on high levels of both serum 

glucose and insulin at different times.
1,3 

 

High serum glucose levels allow passive 

diffusion of glucose into hepatocytes where 

glucose is converted to glucose-1-phosphate 

by glucokinase and is trapped in the cell.  

Glucose-1-phosphate is converted to glyco-

gen by glycogen synthase. Glycogen 

synthase is activated by dephosphorylation 

by glycogen synthase phosphatase. The 

concentration of this enzyme is maintained 

by insulin and its activity depends on 

glucose. In patients with poorly controlled 

type 1 diabetes who administer a large 

insulin bolus, hepatocytes will have a large 

amount of glucose-1-phosphate which will 

be converted to glycogen due to the activity 

of glycogen synthase. Glycogenic hepato-

pathy does not occur in all patients with 

poorly controlled type 1 diabetes. The 

development of GH is dependent on defects 

in regulatory proteins in susceptible patients 

(type 1 diabetes), which are clinically 

insignificant in the rest of the population.
3
   

Treatment and Prognosis 
Treatment of GH is limited to more 

rigorous blood glucose control. Tight 

management of glucose and insulin levels 

can lead to complete resolution of the 

clinical, laboratory, and histologic find-

ings.
6-8

 Glycogenic hepatopathy rarely 

progresses to fibrosis. In the largest case 

series investigating histology, 2 of 14 

patients had only mild fibrosis, while the 

remaining 12 patients had none.
9
 This 

contrasts with NASH which is seen more 

commonly in type 2 diabetes with metabolic 

syndrome and has a much higher rate of 

fibrosis and cirrhosis (37% of patients had 

cirrhosis in one study).
10 

 

Discussion 

Some interesting aspects of GH are 

illustrated by this case. First, after 

admission, the transaminase levels trended 

up for the first four days. This may have 

been iatrogenic as she was given high doses 

of insulin to control her blood sugars. If true, 

it demonstrates the importance of high 

insulin levels for progression of this disease 

and may illustrate why GH was not 

described until after the discovery of insulin 

therapy. Additionally, this patient was 

known to have elevated transaminase levels 

for years, but on liver biopsy had no fibrosis, 

illustrating the typical lack of progression to 

fibrosis and cirrhosis in GH.   

Our patient was informed that improve-

ment in the control of her diabetes would 

reverse her liver disease. Three months after 

discharge, her hemoglobin A1c was 10.3%, 

down from 11.0% when she was 

hospitalized. Six months after discharge, her 

AST and ALT levels were 116 units/L and 

87 units/L respectively, much lower than 

during her hospitalization.   

 

Conclusion 
Glycogenic hepatopathy is an acquired 

disorder of glycogen accumulation within 
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hepatocytes seen exclusively in persons with 

poorly controlled type 1 diabetes, typically 

presenting as elevated transaminase levels, 

hepatomegaly, and abdominal pain. In 

contrast to NASH, GH less commonly 

progresses to fibrosis and cirrhosis.  

Definitive diagnosis is made by liver biopsy, 

but an empiric trial of improved glucose 

control can be considered prior to biopsy in 

suspected cases.  Treatment of GH is limited 

to improving glycemic control.   
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Introduction

Cytomegalovirus (CMV) disease 

typically occurs in immunocompromised 

individuals including HIV-positive patients 

with CD4 counts less than 50 cells/μL to 

100 cells/μL.
1
 Few cases of CMV 

gastrointestinal disease have been reported 

in patients with CD4 counts greater than 200 

cells/μL.
2-4

  

 

Case Report 

A 28-year-old male known to have HIV 

was admitted with a one-week history of 

worsening fatigue, nausea, vomiting, 2 kg 

weight loss, and constipation. Blood 

pressure was 110/70 mmHg.  Heart rate was 

105 bpm and body temperature was 37.2 C.  

On physical examination, the patient 

looked dehydrated. His abdomen was tender 

to palpation without guarding. Bowel sounds 

were normal. Initial lab work showed 

sodium at 130 mEq/l, albumin at 2.2 g/dl, 

and white blood count at 15.9 K/cmm with 

normal differentials. Blood cultures were 

negative.  

On admission, his CD4 count was 223 

cells/ml and viral load was 5350 copies per 

ml. Three months prior, his CD4 count was 

666 cells/ml with 1960 HIV RNA copies per 

ml. A kidney, ureter, and bladder (KUB) x-

ray study showed small bowel obstruction. 

A nasogastric tube was inserted. Computed 

tomography (CT) of the abdomen showed 

multiple air and fluid filled loops of small 

bowel with marked edema of distal small 

bowel. Colonoscopy revealed congested and 

erythematous mucosa with skip areas within 

the proximal, middle, and distal transverse 

colon and congestive mucosa within the 

terminal ileum with prominent Peyer’s 

patches. Serum cytomegalovirus (CMV) 

PCR was 3250 IU/mL.  

Histological findings in colonic biopsies 

revealed active inflammation with ulceration 

(Figure 1) and characteristic large cells 

(Figure 2). CMV infection could be 

confirmed immunohistochemically (Figure 

3). The patient was started on IV 

ganciclovir. Highly active anti-retroviral 

therapy (HAART) was initiated with 

efavirenz, emtricitabine, and tenofovir.  

The patient improved. He was 

discharged on ganciclovir 450 PO BID and 

HAART. Three weeks later, the patient was 

seen at primary care physician’s office with 

clinical improvement and repeat serum 

CMV PCR was negative. 

 

 

Figure 1. H&E stained section of mucosa 

with ulceration and inflammation. 
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Figure 2.  H&E stained section showing 3 

large cells with large nucleus, eosinophilic 

nucleolus, and stippled appearance of 

cytoplasm admixed with mostly small 

lymphocytes and a few eosinophils. 

 

 

Figure 3. CMV immunohistochemical stain 

of biopsy. 

 

Discussion 

CMV colitis can occur in up to 7.3% of 

persons with AIDS.
5
 CMV colitis occurs 

late in the course of HIV infection.
6
 The risk 

of opportunistic infections in patients with 

HIV has been known to be dependent on the 

degree of immunodeficiency as measured by 

CD4 T cells. Ulcers caused in the 

gastrointestinal tract by CMV infection are 

observed usually when the number of CD4 

decreases to less than 50 cells/μL to 100 

cells/μL. For example, Wilcox et al.
7
 

reported CMV colitis in 56 HIV patients, 

most with severe immunodeficiency and a 

median CD4 count of 15 cells/μL. 

Few cases of CMV colitis in HIV 

positive patients with CD4 count more than 

200 cells/ μL have been reported. 

Yotsumoto and colleagues
2
 reported cyto-

megalovirus esophagitis and colitis, esopha-

geal candidiasis and colon amebiasis in an 

HIV patient with CD4 count more than 200 

cells/ μL. Wolf and colleagues
3
 reported a 

case of severe CMV colitis in an HIV 

positive woman with relatively preserved 

CD4 count. Smith and colleagues
4
 reported 

a case of a patient with CMV colitis and a 

CD4 count of 800.   

Explanations of acquiring CMV colitis 

with relatively higher CD4 counts include 

poor nutritional status or alcohol con-

sumption.
8
 Our patient denied alcohol abuse. 

Surawicz et al.
9
 reported CMV colitis in 

immunocompetent individuals as a con-

sequence of receptive anal intercourse. Our 

patient was a man who had sex with men, so 

there was possibility of an anal mucosa tear. 

Another possibility is dysfunction of T cells 

secondary to HIV virus, although it is 

difficult to prove.
2
 

 

Conclusion 

Although gastrointestinal manifestations 

of CMV in patients with advanced HIV 

disease are well described, this case 

highlighted that CMV colitis also can occur 

in patients with CD4 counts greater than 

200. CMV colitis should be included in the 

differential diagnosis of any HIV-positive 

patient presenting with lower gastro-

intestinal symptoms, regardless of their CD4 

counts.
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A 29-year-old Caucasian male presented with a sharp right-sided chest pain and worsening 

dyspnea of two days duration. He reported chronic cough with productive, purulent, non-bloody 

phlegm for two years. He denied fevers, chills, or weight loss. He lived in Kansas and denied 

foreign travel or incarcerations. He had a 20 pack-years cigarette smoking history. He also 

routinely smoked marijuana. The patient had leukocytosis with a white blood cell count of 

18,400 (neutrophils 73%, lymphocytes 17%, and eosinophils 2%). A chest x-ray (Figure 1a) 

revealed bilateral spontaneous pneumothorax with complete left lung collapse, moderately large 

left pleural effusion, and 20% right-sided pneumothorax. A computed tomography (CT) of the 

chest (Figure 1b) showed diffuse lung cysts, including cystic bronchiectasis, and diffuse tree-in-

bud infiltrates in the right lung and large left pleural fluid with absence of identified normal lung 

tissue. There was no thoracic lymphadenopathy. Two chest tubes were placed, one on each side. 

A large amount of thick purulent fluid was evacuated from his left chest and sent for cultures.  

 

 

Figure 1. (a) Chest x-ray revealed bilateral spontaneous pneumothorax. (b) CT of the chest 

showed diffuse lung cysts. 

 

What is the most likely etiology? 

 

A. Pulmonary Langerhans Cell Histiocytosis 

B. Mycobacterium Tuberculosis 

C. Pulmonary Lymphangioleiomyomatosis 

D. Allergic Bronchopulmonary Aspergillosis 

b a 



Kansas Journal of Medicine 2013                  Bilateral Spontaneous Pneumothorax 

 

114 

 

Correct Answer:  B. Mycobacterium Tuberculosis 

 

Each of the etiologies above have been associated with bilateral spontaneous pneumothorax.
1,2 

Pulmonary Langerhans cell histiocytosis usually is diagnosed in young smokers who present 

with respiratory and constitutional symptoms.
3 

CT of the chest shows ill-defined or stellate 

nodules associated with reticulonodular opacities and upper lung zone cysts or honeycombing. 

Pulmonary lymphangioleiomyomatosis is suspected in a young female of child bearing age who 

presents with progressive dyspnea, spontaneous pneumothorax, and chylous pleural effusion.
4,5 

Allergic bronchopulmonary aspergillosis should be suspected in asthmatic or cystic fibrosis 

patients with significant bronchorrhea, eosinophilia, and cylindrical bronchiectasis.
4,5

 

 

Mycobacterium tuberculosis has been reported as a rare cause of simultaneous bilateral 

spontaneous pneumothorax.
2
 Pneumothorax accounts for 0.6% to 1.5% of this unusual radiologic 

presentation of active Mycobacterium tuberculosis.
6,7

 The pneumothorax is believed to be 

secondary to cavitary formation.
8,9

 In our patient, sputum and pleural fluid culture were positive 

for Mycobacterium tuberculosis. Treatment consisted of antitubercular four-drug regimen, chest 

drainage, then Video-Assisted Thoracoscopic Surgery (VATS) for the left empyema.  
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