CASE REPORT

Chronic Haemolytic Anemia and Splenomegaly in a Patient
with an Isolated Adrenocorticotropin Deficiency
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Abstract: Herein we describe a case of a 56-years old patient presented with general malaise, anorexia and progressive
weight loss for about Syears associated recently with diarrhoea and repeated syncopal attacks for Imonth. On admission,
he had splenomegaly and his laboratory studies showed macrocytic hyperchromic haemolytic anemia [Hb = 9.4g/dl] and a
significant hyponatremia [Na* = 11 1mmol/l]. Endocrinological evaluation revealed an isolated adrenocorticotropin deficiency
(IAD) with a manifest hypoaldosteronism. On treatment with cortisone, both anemia and hyponatremia (but not spleno-
megaly) were markedly improved. Our case may represent an evidence for the pathogenesis of erythropoietic dysfunction
in patients of adrenocortical insufficiency.
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Introduction

Impairment of adrenal cortical function may be due to intrinsic disease of adrenal gland, or may be
secondary to chronic suppression of ACTH secretion or synthesis. It has been well documented that
isolated deficiency of adrenocorticotropin (ACTH) is a rare cause of secondary adrenocorticotropin
insufficiency it causes mild to moderate anemia that responds to hormonal replacement therapy
(adrenalectomy-like effect in experimental animals) (1,9). Previous reports in the literature showed a
correlation between ACTH deficiency and anaemia with a varying degree of severity according to the
patient’s general health condition and an associated anorexia attributed to cortisol deficiency. The actual
mechanism by which ACTH deficiency affects erythropoiesis is not clear but many authors insure this
effect depending on different suggestions. Although isolated ACTH frequently discussed before, our
case consider as the first study reporting a case of IAD associated with haemolytic anaemia and
splenomegaly, with dramatic improvement following the cortisone replacement therapy.

Case Report
A 56-years old man developed general malaise and anorexia approximately Syears prior to admission.
He reported a weight loss of about 11kg with impaired mental activity during this period. He was referred
to our hospital for evaluation of repeated attacks of diarrhoea of about 1month which was worsened
recently and associated with lethargy and repeated sense of impending syncope. On admission he was
150cm in height and weighted 35.9kg. His blood pressure was 106/68mmHg, body temperature was
36.7C° and pulse rate was 80/min and regular. There was pale conjunctiva but no jaundice. Chest and
cardiac examinations were normal. On abdominal examination, tenderness of the left hypochondrium
and splenomegaly (4 fingers below the costal margin) were noticed. The spleen was soft with a smooth
surface. There was no abnormal skin pigmentation or edema. The axillary and pubic hair was preserved.
Neurological examination was unremarkable. The patient’s family history was irrelevant.
Splenomegaly was confirmed by sonography (11.4cm X 14.4cm) and abdominal CT (Fig. 1). Hema-
tological tests showed hyperchromic macrocytic anemia with reticulocytosis and a Haptoglobin level
less than 6mg/ml while other parameters were normal (Table 1). Both direct and indirect coombs’ tests
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Figure 1. CT of the patient showing splenomegally as indicated by
the white arrows.

Table 1. The patient’s laboratory Data.

were negative. Also Hams test and Sugar-water
test were negative. Bone marrow examination
showed cellular hyperplasia and increased
reticuloblast. Based on the above data, haemolytic
anaemia was diagnosed. Laboratory investigations
showed marked hyponatremia (serum Na‘=
111mmol/L) while the serum K* and CI~
concentrations were 4.2mmol/L and 79mmol/L
respectively. Total bilirubin was 1.7 mg/dl, hor-
monal studies showed a very low plasma cortisol
level at the baseline (3.2 pug/dl) while ACTH level
was within normal range. Serum cortisol concen-
tration was not increased after intravenous injec-
tion of ACTH 250 ug but the urinary output of
synacthen was increased to normal level after
intramuscular injection of long-acting ACTH Img
for 3 days. Plasma ACTH did not respond to neither

White blood cells 3000/l Serum electrolytes
Neutrophil 53.0% Na* 111 mmol/L
Basophile 0.5% K* 4.2 mmol/L
Lymphocyte 34.0% Cl 79 mmol/L
Monocyte 4.0% Ca? 7.9 mg/dl
Eosinophil 8.5% Serum iron 103 ug/dl
Red blood cells 292 x 10%/ul uiBC 129 pg/di
Haemoglobin 9.4 g/di ferritin 202 ng/ml
Hematocrite value 27.8% Bone marrow
MCV 96.9fl Nucleated Cell Count 15.3 x 10*/ul
MCH 33.4pg Proerythroblast 0.6%
MCHC 34.5% Normoblast 0.6%
Reticulocyte 69% Myeloblast 1.8%
Platelet 167 x 10%/ul Promyelocyte 1.0%
Haptoglobin 6.0 mg/ml Myelocyte 11.6%
Total bilirubin 1.7 mg/dl Metamyelocyte 9.2%
Indirect bilirubin 1.2 mg/dl Non Seg. Neutrophil 10.2%
Blood urea nitrogen 8.1 mg/dl Seg. Neutrophil 10.0%
Serum creatinin 0.6 mg/dl Basophil 0.2%
Serum osmolarity 202 mOsm/L Eosinophil 1.6%
T.protein 5.6 g/dl Lymphocyte 9.6%
vitamin B12 451 pg/mi Monocyte 3.2%
Folic acid 5.1 ng/ml Plasma cell 8.0%
Urinary electrolytes Myeloid/Erythroid ratio 1.13
Urine osmolarity 330 mOsm/L Blood tests
Urinary Na* 152 mmol/L Comb’s test (direct) Negative
Urinary K* 15 mmol/L Comb’s test (indirect) Negative
Urinary CI~ 142 mmol/L Hams test Negative
Urinary Ca2* 4.5 mmol/L Sugar-water test Negative
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corticotropin-releasing factor (CRF)-stimulation
test (100 pg i.v.) nor hypoglycemia induced by an
insulin-loading test. Serum levels of growth hor-
mone (GH) and Luteinizing hormone (LH) were
slightly higher than normal and were increased in
response to hypothalamic hormones-stimulation
tests (GHRH 100 pg and LHRH 100 pg i.v. respec-
tively). The serum levels of other pituitary hor-
mones were normal (Table 2). Magnetic resonance
imaging (MRI) of the head showed a normal pitu-
itary gland. From all these data, a partial isolated
ACTH deficiency (IAD) was diagnosed.

On treatment with oral cortisone (15mg/d), the
patient’s general health condition, anemia and
hyponatremia (but not splenomegaly) were

Table 2. The patient’s hormonal profile.

markedly improved. He was discharged after
Imonth on hydrocortisone-replacement therapy.
Finally, his serum electrolytes, hematocrite and
hemoglobin concentrations approached the normal
range within about 6 months (Fig. 2). He is
followed-up till now for splenomegaly.

Discussion

On admission, the patient presented with non-
specific GIT symptoms as anorexia, nausea, progres-
sive weight loss and diarrhoea in addition to a sense
of impending syncope. We initially related the
syncope to hypotension but the patient blood
pressure was normal 106/68mmHg. Further

Laboratory tests (normal range) Values
Thyroid stimulating hormone (0.35-3.73 plU/ml) 5.24
Free T, (0.88-1.8 ng/dI) 0.93
Free T; (2.20—4.1 pg/ml) 2.80
Anti thyroglobulin antibody (0.9-1.8 U/ml) <0.3U/ml
Cortisol (5.0-17.9 ug/dl) 3.2
Aldosterone (56.9-150.3 pg/ml) 33.5pg/ml
Urinary synacthen (3.4—12.0 mg/day) 2.4mg/day
Urinary 17-KS (4.6—18.0 mg/day) 4.2mg/day
Fasting Insulin (5.0-25 pU/ml) 3ul/ml
ACTH (9-52 pg/ml) 14pg/ml
Growth hormone(<5.0ng/ml) 1.7ng/ml
Luteinizing hormone(1.8-5.2mIU/ml) 5.8mIu/ml
Follicle stimulating hormone(2.9-8.2mlIU/ml) 8.0miIU/ml
Renin activity (0.2-2.7 ng/ml/h) 1.0ng/ml/h
Antidiuretic hormone (0.3-3.5 pg/ml) 1.0pg/ml
Results of stimulation tests of pituitary hormones
1. CRH, GRH, and LHRH stimulation Test:-
Time Basal 30 min 60 min 120 min
*ACTH (pg/ml) 35 38 32 38
*GH (ng/ml) 1.7 17.5 241 7.2
sLH (mIU/ml) 5.8 63.1 63.2 40.4
*FSH (mIU/ml) 8.0 16.8 20.1 18.5
2. Continuous ACTH loading test every 3 days:-
Before After
ssynacthen 6.0 12.2
*17-ks 4.2 3.8

Abbreviations: MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin concentration;
UIBC: unsaturated iron-binding capacity; ACTH: Adrenocorticotropic hormone; GH: Growth hormone; LH: Luteinizing hormone;

FSH: Follicular stimulating hormone.
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Figure 2. The clinical course of the patient before and after hydrocortisone replacement therapy showing an improvement in the hematocrite
value, hemoglobin level and serum cortisol concentration following treatment.

examinations demonstrated macrocytic hyperchro-
mic anemia (Fig. 2) with significant reticulocytosis
and splenomegaly while the serum levels of both
vitamin B12 and folic acid were normal. Also sig-
nificant hyponatremia [Na'= 111 mmol/l] was
detected. Both the plasma osmolarity and renin
activity were low with concomitant elevation in
urine osmolarity. Therefore, the syncope was attrib-
uted to both anemia and hyponatremia. Endocrino-
logical evaluation of the patient revealed a low level
of serum cortisol with normal level of ACTH. The
plasma ACTH level did not respond to CRF-stimulation
while other pituitary hormones exhibited normal
response patterns. Synacthen level gradually
increased on prolonged ACTH-stimulation test. So,
we concluded a final diagnosis of partial [AD.
Isolated ACTH deficiency (IAD) a rare cause
of secondary adrenocortical insufficiency is typi-
cally associated with low serum level of both
cortisol and ACTH."® Some reports have described
that certain cases of IAD may have low normal
plasma cortisol and/or ACTH level. The age

incidence of IAD is variable from 45—65years, and
patients are usually presented with long-standing
non-specific symptoms combined with unusual
clinical presentations."*-!°

Anemia has been reported to occur in cases of
IAD. In a previous study of 305 cases of IAD,
the average hemoglobin concentration was
11.0 £ 1.8g/dl while very few cases showed sever
anemia.' Currently, the pathogenesis of anemia in
cases of IAD and the mechanisms by which
corticotrophins affect erythropoiesis are not
well-understood. Many theories had been postu-
lated to support corticotrophin’s regulatory role in
erythropoiesis including: (1) Cortisol has a stimu-
latory effect on erythropoietin in the normal and
adrenalectomized rats.!! However; there are no
records for the erythropoietin levels in such
cases. (2) In addition, previous reports showed that
hydrocortisone stimulates human Erythroid
burst formation both at physiological and
pharmacological concentrations [10~'mol/L and
10°mol/L respectively] in normal human bone
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marrow culture.'® (3) Additionally, corticosteroids
significantly improve anemia in patients of immune
thrombocytopenic purpura.'*!® (4) Other reports
suggested that glucocorticoid may stimulate the
proliferation of hemopoietic precursors, change
the hemopoietic microenvironment or suppress the
function of the cell that inhibits hemopoie-
sis.!? This can be supported by the study of Barr
et al.; who reported that the stimulation of eryth-
ropoiesis is influenced by a population of mature
T-lymphocytes.'®> Also, a recent study suggested
the effect of stroma cells and cytokines on regula-
tion of hemopoiesis.! Our case strongly supports
these suggestions as the patient was diagnosed to
have haemolytic anemia which was excluded to be
of auto-immune nature due to negative immuno-
logic studies. It may be explained by the possible
effect of such inhibitory cytokines and changes in
hemopoietic microenvironment on RBCs survival.
In this case, the patient had splenomegaly which
was not improved significantly under hormonal
replacement therapy. This splenic enlargement may
be attributed to haemolytic anemia and extramed-
ullary erythropoiesis.

Our results may confirm that the adrenocorti-
cotropins have a regulatory role and are necessary
for intact erythropoiesis.
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