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ABSTRACT

Follow ing acute arsenic ingestion, a 35 year old wom an experienced  
m ultip le organ failure, includ ing  renal and respiratory insufficiency, toxic 
hepatitis, peripheral neuropathy, and encephalopathy. In  addition, she d e­
veloped  an anem ia; the bone m arrow show ed a striking dyserythropoiesis 
w ith  m egaloblastic features. H er recovery was h era ld ed  by norm alization of 
the bone m arrow m orphology, follow ed by im provem ent in  all o ther organ 
dysfunction except for the peripheral neuropathy.

Arsenic poisoning  is a cause of m egaloblastic anem ia; early hem atologic 
recovery suggests favorable prognosis.

Acute arsenic poisoning  is uncom m on. 
It is usually  the  resu lt of accidental or 
suicidal ingestion of insecticides or pes­
ticides. Toxicity is m anifested  by nausea, 
vomiting, abdom inal pain, circulatory col­
la p se , a n d  o fte n  re s u lts  in  d e a th . 
H em a to lo g ica l a b n o rm a litie s  in c lu d e  
a n e m ia , le u k o p e n ia  a n d /o r  th ro m ­
bocy topen ia . T he an em ia  is gen era lly  
norm ocytic and norm ochrom ic. B asophil­
ic stipp ling  is often p resen t.1-2'3,4' 5 In  the 
case to be described , the  bone marrow 
in itia lly  ex h ib ited  a strik ing  dyseryth-
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ro p o ies is . M arrow  reco v ery  p re c e d e d  
n o rm a liz a tio n  o f o th e r  c lin ic a l  
abnorm alities.

Case Report

A 35 year old woman was admitted to Northwestern 
Memorial Hospital 20 hours following the unin­
tentional ingestion of an arsenic-containing insec­
ticide. She presented with nausea, vomiting, abdom­
inal cramping, and diarrhea. Physical examination 
revealed an alert and cooperative female whose vital 
signs were normal. The only physical abnormality 
was a III/V I systolic ejection murmur at the apex. An 
electrocardiogram showed a sinus tachycardia (100 
beats/min), prolongation of the QT interval (0.48 sec) 
and T wave inversion in the precordial leads. An 
abdominal radiograph showed radiopaque material 
in the right upper quadrant. H er hemoglobin was 
13.5 g per dl; hematocrit, 40 percent; red blood 
count, 4.18 M per /¿l; white blood count, 23,400 per
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¡j.\ with a normal differential. The platelet count was 
600,000 per /¿I and the reticulocytes, 0 percent. Pro­
thrombin tim e and partial thromboplastin time were 
normal. Lactic dehydrogenase was 286 m U  per ml 
(N l ,  0 to 250); alkaline phosphatase, 89 m U  per ml 
( N l ,  0 to 85); serum  glutam ic oxalacetic tran s­
aminase, 110 m U  per ml (N l,  0 to 30); creatine phos- 
phokinase, 3680 m U  per ml (N l ,  0 to 125) with 92 
percent MM and 8 percent MB isoenzyme fractions. 
A technetium  Tr99m pyrophosphate myocardial 
scan showed no evidence of infarction. A serum ar­
senic level was 113 /tig per 1 (N l ,  <  1 fxg per 1) and 
urine arsenic was 27.5 mg per 1 (N l,  <  0.15 mg per 
1).*

The patient was transferred to the intensive care 
unit for cardiac monitoring and was treated with 2,3 
dim ercapto-l-propranol (BAL) and cathartics. Dur­
ing the first few days following admission, there was 
a progressive fall in the hemoglobin to 9.1 g per dl 
and the hematocrit to 26 percent. The reticulocyte 
count rem ained at 0 percent. An examination of the 
bone m arrow show ed norm al eellularity  w ith a 
m yelo id  to e ry th ro id  ratio  o f 5 :1  (figure 1). 
Granulopoiesis and thromboiesis were adequately 
represented and showed normal maturation. Ery- 
thropoiesis revealed megaloblastic changes with 
nuclear irregularity, maturation delay, and frequent 
karyorrhexis. Iron stores were slightly decreased.

* Kindly performed by Dr. E. Berman, Hektoen 
Institute, Cook County Hospital.

The first week in the hospital was complicated by 
respiratory failure, renal insufficiency, pulmonary 
edem a , toxic h e p a titis , m a lab so rp tio n , e n ­
cephalopathy, and peripheral neuropathy. The pa­
tient was treated with folate, intravenous fluids, and 
antibiotics. On the 14th day, the reticulocyte count 
increased to 3.2 percent. The following day, a repeat 
marrow exam ination show ed slight granulocytic 
hypoplasia and norm oblastic erythropoiesis with 
disappearance of the previously observed megalo­
blastic changes and karyorrhexis. Iron stores were 
abundant (figure 1). Subsequently, the function of 
other organs improved, although the peripheral neu­
ropathy persisted. H er hemoglobin eight weeks fol­
lowing admission had increased to 12.3 g per dl and 
hematocrit to 37.6 percent.

C om m ent

Arsenic poisoning  is usually  associated 
w ith  leu k o p en ia , an em ia , an d  th ro m ­
bocytopenia, secondary to depression  of 
the  bone m arrow.3 M egaloblastic ery th ­
ropo iesis  is u n u su a l and  has b ee n  re ­
p o rted  only once previously .7 In that pa­
tien t, serum  B12 and folate levels w ere 
n o rm al, an d  th e  m eg a lo b las to s is  was

F ig u r e  1. Right: First marrow showing frequent karyorrhexis (inset) and megaloblastic changes in the 
red cell precursors. May-Grunwald Giemsa (x300). Left: Second marrow displaying normoplastic erythro­
poiesis and disappearance of karyorrhexis (x300).
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though t to b e  a d irect toxic effect of the 
arsenic. Sim ilarly in our patien t, folate d e ­
ficiency w ould not account for the  m or­
p h o lo g ic  a b n o rm a lit ie s ,  s in c e  th e  
m egaloblastic anem ia d ev e lo p ed  w hile  
the  p atien t was in the hospital receiving 
adequate  dietary  folate.

T h e  m ech an ism  o f a rsen ic  in d u c e d  
m eg alo b lasto sis  is sp ecu la tiv e . In v e s ­
tigators m easuring  the  incorporation of 
14C -labeled sodium  formate into nucleic 
acid purines o f control and  arsenic-fed 
m ice show ed that potassium  arsen ite  re ­
duced  incorporation of form ate into n u ­
cleic  acid precursors, thereby  inh ib iting  
nucleic  acid synthesis.6

Recovery from the toxic effects of arse­
nic in  our p a tien t was h era ld ed  by the 
d ev e lo p m e n t o f re tic u lo c y to s is  an d  a 
n o rm a liz a tio n  o f th e  m arro w  a b n o r­
m alities . S u b seq u en tly , th e re  was im ­
provem ent in o ther organ system s. It is 
s u g g e s te d  th a t  th e  f in d in g s  o f re- 
tic u lo c y to p e n ia , m eg a lo b las to s is , and  
karyorrhexis should raise the suspicion of 
arsen ic  intoxication, and  th a t rep ea ted

hem atologic evaluations are valuable in 
assessing the  prognosis for recovery.
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