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ABSTRACT
Sickle cell Anemia (SCA) is a common inherited haemoglobinopathy resulting from a single-point
mutation on the β-globin subunit of hemoglobin. It is a chronic condition with multi-system
involvement. Growth delay, osteopenia and hypogonadism are common endocrine dysfunctions
with a lower frequency of impaired glucose tolerance. However, there is an association between
SCA and diabetes mellitus (DM), though it is very rare. Certainly, there are only a few published
reports worldwide outlined this uncommon combination. In this report, we will present the first
Libyan case study of co-existence of the two diseases in a-16-month-old male toddler recording
the youngest patient diagnosed with such a rare combination. The child, who was diagnosed
earlier with SCA, brought with concerns of frequent changing nappies (polyuria) and excessive
thirst (polydipsia) for 2 weeks that worsened recently. On admission, the toddler was distressed,
lethargic and his lab parameters showed hyperglycemia, ketonuria, glycosuria and acidosis, a
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diagnosis of diabetic ketoacidosis (DKA) on the background of SCA therefore was made. Further
observations are warranted to properly guide about the diagnosis and management of such rare
cases.
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toddler who presented with ketosis. Further,
some of the proposed theories concerning
allegedly protective mechanisms against the
development of DM in patients suffering from
SCA will be discussed, together with briefly
highlighting some of the encountered clinical
challenges of such rare association.

ABBREVIATIONS
Body Mass Index (BMI); Diabetic Ketoacidosis
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(HbA1c), Hemoglobin (Hb).

1. INTRODUCTION
Sickle cell Anemia (SCA) is one of the most
common inherited haemoglobinopathy with high
prevalence rates among people with African
(almost 1.5% of population in Sub-Saharan
Africa), Mediterranean and Indian origin [1,2].
The underlying pathology is due to a single-point
mutation on the β-globin subunit of hemoglobin
(Hb) determining polymerization of the mutant
HbS and resulting in sickling of erythrocytes
upon exposure to low oxygen tension [3].

2. CASE REPORT
A-16-month-old male Libyan toddler
of
Mediterranean origin and product of consequent
marriage has been diagnosed with SCA at the
age of 15 months following admission for anemia
evaluation. Shortly after that, the child was
brought by his mother to the Emergency
Department with concerns of frequent changing
nappies (polyuria) and excessive thirst with
frequent asking for water (polydipsia) for 2
weeks. The child also had a history of rapid
breathing and excessive crying that worsened
overnight before day of the admission. There
was no family history of SCA or DM, and all
family members, including siblings, were
completely healthy. On examination, the child
was pale (but not icteric), irritable, excessively
crying, severely dehydrated, and distressed
(respiratory rate of 70 cycle/min) with maintained
other vital signs (heart rate: 155beat/min; BP:
90/55 mm Hg and T: 37 C.). Abdominal
examination revealed mild distention with
generalized
tenderness.
Other
systemic
examinations findings, including joints, were
unremarkable. His lab investigations as shown in
Table 1 revealed high blood sugar (995 mg/dl),
urine positive for sugar and ketones, acidotic
blood gas (Ph 7), low HCO3 (12 mEq/L) and low
Hb (7 g/dl), but with normal Glycated Hb (HbA1c)
(6%). Initial impression was a vaso-occlusive
crisis on the background of his SCA; however,
in the presence of other parameters
(hyperglycemia, ketonuria, glycosuria and
acidosis), a diagnosis of diabetic ketoacidosis
(DKA) was made, as previously described [6],
despite normal HbA1C. He received a bolus of
0.9% normal saline at 20 ml/kg over one hour
and subsequently slowly rehydrated. Regular
insulin was also started after the second hour at
a rate of 0.01 unit/kg/hour. The patient made full
recovery and discharged from ICU after 48 hrs

SCA is considered as a chronic disabling
condition with multi-system involvement. This is
attributed to several factors including chronic
anemia, iron overload, high energy demand, and
malnourishment as well as due to the
accompanied frequent sequestrations resulting in
microvasculature damage and tissue hypoxia [3].
Of note, the endocrine disorders are one of the
most challenging complications of the disease,
and that includes growth delay, osteopenia and
hypogonadism with a lower frequency of other
endocrine dysfunctions comprising impaired
glucose tolerance [4]. Interestingly, a part of the
disease sequels, there is an association between
SCA and diabetes mellitus (DM) type 1 that is
well documented in the literature [5,6]. However,
it should be noted that the concurrent
combination of SCA with DM is very rare, and
only a few cases have been reported so far
around the world [6].
Despite the uncommonness of the association,
concurrent diagnosis of SCA and DM possesses
both diagnostic and therapeutic dilemmas for
caring clinicians [7,8]. An additional interest is
that there is no yet clear explanation of why
patients suffering from SCA are, at least to some
extent, partially protected from the development
of DM [9].
In this report, we will present the first Libyan case
study of co-existence of SCA and type 1 DM in a
16
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Table 1. shows lab parameters of a toddler with sickle cell anemia who presented with ketosis
before concurrent sickle cell anemia with diabetes mellitus diagnosis was made
Laboratory investigation
Blood glucose level
Glucose in urine
Ketones in urine
pH
Serum bicarbonate
HB1AC
HB

Result
995mg/dl
Positive(3+)
Positive(2+)
7
12
6%
7gm/dl

Comment
hyperglycemia
glycoseuria
Ketonuria
Acidosis
Acidosis
Normal
Anemia

without any complications. Upon discharge, the
child was commenced on a multiple-dose
regimen of insulin before referred to the relevant
specialities. The child was progressing well when
seen in the initial follow ups, though the long
terms prognosis of such cases remains obscure.

with SCA who presented with DKA [7]. The third
report was published more recently in 2019 when
the condition was defined in another Nigerian
child aged 9 years with sickle cell anemia, who
presented with features of mesenteric crisis and
DKA [6]. Hereby, we present the first national
report and the fourth worldwide on a toddler who
just turned 16 months old recording the youngest
patient diagnosed with such a rare combination.

3. DISCUSSION
SCA, a common genetic blood disorder, is
caused by homozygosity for the sickle gene
resulting in recurrent hemolytic crisis, tissue
ischemia and multi-organ dysfunctions [4]. The
management primarily involves symptomatic
treatments of the acute crises and preventing the
long term complications [6].

To date, there is no yet clear explanation for the
rarity of co-existence of the two disease entities.
One potential claim owing to less longevity, as it
has been suggested that SCA patients usually
die early because of the disease complications,
and thereby a relatively small number of patients
might survive for the clinical manifestation of
diabetes [9]. However, in a recent Hospital-based
cross-sectional study conducted in Odisha India
for investigating the prevalence of DM among
SCA affected patients [10], it has been shown
that patients can survive to an average age of
(47.6 ± 13.6) years. That finding together with the
age of the child in the current report might
contradict the longevity theory but rather
supporting there may be a genetic or epigenetic
protective effect of SCA towards the
development of DM, as previously suggested
[11].

Apart
of
the
disease’s
sequels
and
complications, there is an association with DM
[5]. Hereby, and to our knowledge, we report the
first Libyan case study describing such rare
concurrent diagnosis of DM on the background of
SCA, and the fourth global case study to present
with DKA. More interestingly, the described
toddler in the current report is the youngest
patient among the few reported cases worldwide.
Searching the accumulating literature for the
relevant published studies on co-existence of
SCA and DM, it can be asserted that the
association remains rare and much rarer is
ketosis at presentation [6]. Certainly, in only
three published reports, DKA was the initial
presentation at the time of diagnosis. The first
case study was described by Mohapatra in 2005,
involving an Indian girl aged 17 years [9]. The
girl, who is known case of sickle cell anemia
since the age of 12 years, was admitted with the
complaints of weight loss for 5 months; fever,
and abdominal pain. Sickling crisis was the
preliminary clinical impression before a diagnosis
of type 1 DM on the background of SCD was
made [9]. Nine years later, the association has
been described again in a report dated 2014 on
two Nigerian adolescents aged 12 and 13 years

An additional potential protective factor could be
attributed to body mass index (BMI) [6].
Certainly, in a Hospital-based study, the
prevalence of diabetes among SCA patient has
been shown to be lower than in general public,
and more interestingly the BMI was found lower
in the affected patients as compared to their
controls [10]. Thus, it seems that the association
between co-existence of diabetes mellitus and
SCA needs meticulous exploration, and further
studies are required to delineate such mysterious
relation.
Despite a widespread scarcity of the combination
(SCA and DM), it can be quite challenging for the
17
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health providers in terms of establishing a
diagnosis and delivering proper management
especially when patients present acutely with
ketosis [7]. Certainly, Glycated Hb (HbA1c), a
frequently used marker to screen for and monitor
disorders of glucose metabolism, is considered
unreliable lab marker for monitoring blood sugar
level in patients with haemoglobinopathies
including SCA [8]. Of note, serum fructosamine
can be reliably used as an alternative measure of
glycaemic status in such patients [12]. Further,
there is an overlap in terms of the clinical
presentation of sickling crisis and DKA since
abdominal pain, and respiratory distress are
predominant clinical features in both conditions
[9], and thereby a high clinical suspicion and
routine measurement of blood sugar in SCA
patients seem key points for reaching a right
diagnosis.

storing patient’s data and publishing it if worth
considering. Verbal consent from the parents of
our child was also obtained and all are agreed to
share their child’s data and publishing it.

COMPETING INTERESTS
Authors have
interests exist.

declared

that

no

competing

REFERENCES
1.

2.

Furthermore, the duration of dehydration
correction carries an additional obstacle in
managing the sickling crisis in the affected
patients, particularly when it co-exists with DKA.
Indeed, extra fluid is recommended for relieving
the crisis at the same time over hydration might
precipitate cerebral edema [6]. Thus, careful
assessment of the fluid status at presentation
together with recommending a slow correction
policy of IV fluid appear essential to avoid such
complications at the same time reliving the crisis.

3.

4.

5.

4. CONCLUSIONS
This report outlines the first Libyan case study
with a concurrent diagnosis of SCA and DM, and
the fourth global report to present with DKA. The
association remains rare, and much rarer is
ketosis at presentation with no satisfactory
explanations. Potentially short lifespan, low BMI
and genetic role, however, have been suggested
as leading factors in the allegedly protective
mechanisms against development of DM in
patients suffering from SCA. Measuring blood
sugar routinely in patients with SCA seems
essential and should be implemented to ease in
reaching diagnosis. Further studies are required
now to properly guide diagnosis and
management of such rare association.

6.

CONSENT AND ETHICAL APPROVAL

9.

7.

8.

As per the local Ethics Committee of the Institute
(Benghazi Children’s Hospital), written consent is
being taken from the parents/care givers of all
admitted children to include all procedures the
child might undertake, treatments shall be given,

10.

18

El-Hazmi, Mohsen AF, Ali M. Al-Hazmi,
Arjumand S. Warsy. Sickle cell disease in
Middle East Arab countries. Indian Med
Res. 2011;134:597.
Aliyu ZY, Kato GJ, Taylor IV J, Babadoko
A, Mamman AI, Gordeuk VR, Gladwin MT.
Sickle cell disease and pulmonary
hypertension
in
Africa:
A
global
perspective and review of epidemiology,
pathophysiology, and management. Am J
Hema. 2008;83:63-70.
Sundd, Prithu, Mark T. Gladwin, Enrico M.
Novelli. Pathophysiology of sickle cell
disease. Ann Rev Path Mech Dis. 2019;
14:263-292.
Alves, Cresio, Zilda Braid. Endocrine
disorders in sickle-cell disease. Cur Ped
Rev. 2011;7:68-72.
Reid HL, Ene MD, Photiades DP, Famodu
AA. Insulin-dependent diabetes mellitus in
homozygous sickle-cell anaemia. Tro Geo
Med. 1990;42:172-173.
Ibrahim, Nuraddeen, Abubakar Sani
Lugga,
Olayinka
Rasheed
Ibrahim.
Diabetic-ketoacidosis in a nine-year-old
child with homozygous sickle cell anaemia:
A rare case report. Pan Afr Med J. 2019;
33:1-5.
Onyiriuka, Alphonsus N, Magdalene E.
Odunvbun,
Izehiuwa
G.
Enato.
Diabetic Ketoacidosis in Two Nigerian
Adolescents with Homozygous Sickle Cell
Anaemia. J Adv Med Med Res. 2014;1:
4004-4010.
Louis, Joshua St, Anthony Valdini.
Abnormally low hemoglobin A1c as
harbinger of hemoglobinopathy. J Am
Board Fam Med. 2019;32:923-924.
Mohapatra MK. Type-1 Diabetes Mellitus
in Homozygous Sickle Cell Anaemia. J Ass
PHY INDIA. 2005;53:895.
Prusty, Biswaranjan, Thakura Soren,
Anurag Choudhury, Reshma Biswal, Dillip
K. Pradhan, Pravat K. Thatoi. Sickle cell
disease
prevents
diabetes
mellitus

Alhagamhmad et al.; AJPR, 3(4): 15-19, 2020; Article no.AJPR.58338

11.

occurrence: A hospital based crosssectional study. J Fam Med Pri Car. 2019;
8:361.
Mohamed, Ali A, Fathia Al-Qurashi, David
L. Whitford. Does sickle cell disease
protect against diabetes mellitus?: Cross-

12.

sectional study. Sultan Qab Uni Med J.
2015;15:116.
Yahaya IA, Isah HS, Anaja PO. Serum
fructosamine in the assessment of
glycaemic status in patients with sickle cell
anemia. Nig Post Med J. 2006;13:95-98.

© 2020 Alhagamhmad et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/58338

19

