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months of age for bronchopneumonia which was
treated with intravenous (IV) antibiotics. There was
no history of contact with tuberculosis and no history
of prior pregnancy loss. Mother’s maternal uncle had
died at the age of 6 months from an unknown cause.

Introduction
Leucocyte adhesion deficiency type 1 (LAD 1) is a
rare disorder that occurs in 1 in 10 million births1.
Only about 300 cases of LAD 1 have been reported
worldwide2. In India, even though there is a high rate
of consanguinity, only a few cases of this recessive
disorder have been reported3. Pathogenically, LAD is
characterized by loss of the leucocyte ability to
adhere to the endothelium during the inflammatory
cascade, thus preventing their migration to the
infected tissues. In a normal person, leucocytes first
adhere to and roll along the wall of blood vessels
using selectins and glycoconjugate ligands. They then
adhere firmly and transmigrate using integrins and
endothelial ligands. Total or partial absence of these
molecules leads to LAD4.

Examination revealed a pale febrile infant with
tachypnoea and laboured breathing. He had firm
hepatosplenomegaly and serosanguineous fluid
oozing from multiple perianal fistulae (Figure 1). The
other systems were normal.

Case report
A 7 month old male infant with a weight of 5.8 kg,
fully immunized to date, with normal developmental
milestones, was admitted in April 2015 with high
grade fever for 7 days and respiratory distress for 1
day. He was the first child of a non-consanguineous
marriage, born at term by spontaneous vaginal
delivery with a birth weight of 3.1kg, following an
uncomplicated pregnancy. The umbilical cord
separated at around the 10th postnatal day. There was
a history of perianal abscess since the 20th day of life
which was inadequately treated leading to multiple
perianal fistulae. According to the mother, he was not
gaining weight and had a history of frequent fever
and recurrent infections including skin and soft
tissue. There was a history of hospital admission at 3
___________________________________________
1
Vivekananda Institute of Medical Sciences, India

Figure 1: Perianal fistulae
The haemoglobin (Hb) level was 8.4g/dl. The total
leucocyte count was 22,200/cu mm (N47, L44, M5,
E4). C-reactive protein (CRP) was 24 mg/L.
Erythrocyte sedimentation rate (ESR) was 36 mm in
the first hour. Serum ferritin was 179 mg/dl. Serum
electrolytes, renal and liver function tests were
normal. Hepatitis viral profile and human
immunodeficiency virus (HIV) were nonreactive.
Mantoux test and gastric aspirate for acid fast bacilli
were negative. Ultrasonography of abdomen showed
hepatosplenomegaly without free fluid in abdomen.
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The next day (i.e. 17 days after admission) the infant
deteriorated
with
lethargy,
hypoglycaemia,
abdominal distension and 2 episodes of generalized
tonic convulsions. The infant was shifted to the
paediatric intensive care unit for further management.
Arterial blood gases and the serum electrolytes were
normal. The prothrombin time (PT) and the activated
partial thromboplastin time (aPTT) were prolonged,
there being no coagulation. The haemoglobin (Hb)
was 10.3g/dl (post packed red cell transfusion) and
the platelet count 35,000/cu mm. The total white cell
count was 2800/cu mm with an absolute neutrophil
count of 560. The ESR was 06 mm in the first hour.
The total bilirubin was 4mg/dl (direct 3mg/dl). The
SGPT was 586 IU and the SGOT 4212 IU. The
serum albumin was 2mg/dl and the serum globulin
3.3mg/dl. The serum triglycerides was 53mg/dl. The
serum ferritin was 2000 IU. Bone marrow aspiration
showed evidence of haemophagocytes. Bone marrow
culture grew Acinetobacter which was sensitive to
meropenem. The child received fresh frozen plasma
(FFP) and platelet transfusion. Intravenous
immunoglobulin (IVIG) was given. The clinical
condition of the child further deteriorated requiring
mechanical ventilation. Unfortunately he succumbed.
The final diagnosis was primary immunodeficiencyleukocyte adhesion defect (LAD) complicated by
secondary HLH due to infection.

Chest x-ray (CXR) showed right lung consolidation
(Figure 2)

Figure 2: (R) lung consolidation on chest x-ray
Treatment was started with IV ceftriaxone. After 48
hours, infant continued to be febrile with worsening
of tachypnoea. Antibiotics were upgraded to
meropenem and vancomycin. Blood and urine
cultures did not yield any growth and the
cerebrospinal fluid study was normal. Fluid from
perianal fistulae grew E. coli sensitive to meropenem.

Discussion
Adhesion molecule deficiencies have been classified
into two types: LAD-1 and LAD-2, depending on the
molecule that is defective, i.e. integrins in LAD-1 and
selectins in LAD-2. Both forms of LAD have an
autosomal recessive transmission pattern5. The
severity is based on the relative expression of CD18,
with less than 1% of normal described as severe and
2.5-10% of normal as moderate. In the variable form
CD18 levels are normal but non functional6.

In the background of frequent fever, recurrent
infections and failure to thrive, a possibility of
primary immunodeficiency (PID) was entertained.
Immunoglobulin levels were normal. In addition,
determinations of CD4, CD8, CD4/CD8, by flow
cytometry were normal. In view of recurrent fever,
pneumonia and ischiorectal abscess, the possibility of
a phagocytic defect was suspected. Nitroblue
tetrazolium (NBT) and dihydrorhodamine (DHR)
tests were however negative. The next differential
diagnosis was leucocyte adhesion deficiency (LAD).
Flow cytometric analysis of CD11b and CD18 were
requested and turned out to be very low.

Patients with LAD-1 typically present with recurrent
bacterial and fungal infections of the skin and
mucosa, delayed detachment of the umbilical cord,
rapidly progressive periodontitis, osteomyelitis and
hepatosplenomegaly7-9. Rarely,
life
threatening
complications like meningitis and septicaemia may
occur5,7,8.. The diagnosis is suggested by the
described findings, associated with persistent
neutrophil leucocytosis. Flow cytometry is diagnostic
and will show a notable decrease or absence of
CD185,7. Confirmatory diagnosis depends on genetic
analysis of beta 2 integrene gene5. LAD-2 is less
common than LAD-1, but children are usually
mentally retarded and present with failure to thrive,
delayed growth, dysmorphic features and a Bombay
blood phenotype5. As leucocytes start expressing

After 7 days, though the CXR showed resolution,
child continued to be febrile. He was transfused with
packed red blood cells for low Hb (5g/dl). The
continuous fever, multiple perianal fistulae and
persistent leucocytosis prompted us to ask for a
surgical opinion and repeat USG of abdomen was
suggested which showed small multiple hypoechoic
lesions in the spleen. In view of this report, bone
marrow aspiration with biopsy was performed.
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CD11 and CD18 as early as 18-20 weeks of gestation
prenatal diagnosis by cordocentesis may be useful3.
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Our patient had a history of failure to thrive,
recurrent infections, very early onset ischiorectal
abscess, and a non-healing, non-purulent perianal
ulcer. Whilst a granulocyte defect was initially
suspected, this was ruled out by normal NBT & DHR
tests. LAD was confirmed by low CD18 and CD11b
in flow cytometry. Genetic analysis was not possible
because of financial constraints. In our patient the
LAD was complicated by secondary HLH due to
infection and he succumbed.
HLH is often the first manifestation of another PID
syndrome10. It is an aggressive and life-threatening
disorder of excessive immune activation and is most
common in infants and young children11. It is a
disorder of the mononuclear phagocyte system,
characterized by proliferation and activation of
benign histiocytes, causing dysfunction of various
organs12. HLH can occur as a familial or sporadic
disorder and the sporadic variety is often associated
with infections or malignancy13. Single cases or
small case series of HLH syndrome have been
reported in a variety of PIDs and the clinical
presentation of some of these cases has recently been
summarized14. The condition may mimic a number of
systemic disorders and diagnosis may be established
by the use of standardized clinical and laboratory
criteria15. Immuno-chemotherapy followed by
allogenic BMT offers hope for long term survival in
these patients13. Since this form of therapy is
currently available in India16, early diagnosis of HLH
is important so that appropriate treatment can be
initiated. HLH can be of 2 types genetic and
acquired10. Genetic HLH can be divided into 2
groups - familial HLH and those associated with
PIDS. Familial HLH is of 5 types depending on
genetic defect. In many of the genetic defects an
infection may be a triggering event and let the
cytokine storm rolling17. Untreated, approximately
95% of children will die of the disease8. Even with
currently recommended therapy, HLH is a frequently
fatal condition, although spontaneous partial
regression has been rarely reported9. Genetic HLH
usually manifests within the first year of life in 7080% of cases. Only 10% of cases may present in the
neonatal period18.
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