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Figure 3: Proposed algorithm for VTE risk assessment and thromboprophylaxis 
in renal transplant. VTE: Venous thromboembolism, BMI: Body mass index, 
LMWH: Low molecular weight heparin, NOAC: Novel oral anticoagulants, EPO: 
Erythropoietin, AF: Strial fibrillation, LV: Left ventricle, PT: Prothrombin time, 
aPTT: activated partial thromboplastin time, CTPA: CT pulmonary angiogram, 
NT pro BNP: nterminal pro brain natriuretic peptide.

anticoagulant and duration of prophylaxis based on clinical 
profile to ensure optimal outcome.
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Abstract
The pathological jaundice in neonates develops due to hematological, infectious, surgical causes. We present an 
interesting case of persistent neonatal hyperbilirubinemia, who was diagnosed to have urinary tract infection (UTI) and 
effectively managed. Unexplained persistent neonatal jaundice, poor response to phototherapy, and higher rebound total 
serum bilirubin levels should be evaluated for UTI.
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Pseudomonas UTI Masquerading as Neonatal Jaundice: A Case Report

CLINICAL:
• History of ≥2 arteriovenous axis thrombosis
• Surgical factors Previous allograft thrombosis
• Low allograft GFR
• Family history or positive past history of VTE
• Thrombophilic disorders- GENETIC DISORDER*
• Autoimmune disease SLE /APLA*
• Patients ≤45 years with CVA or CAD, BMI 25kg/m2
• Hip fracture, old stroke, AF, LV dysfunction

Step 2: Diagnosis based on clinical
radiological parameters and bio markers
d dimer and NT pro BNP

Step 4: Choose Treatment

Step 5: Prevention of recurrence

Step 3: Assessment of severity - low risk, Intermediate risk, high 
risk of death (combined clinical and investigation parameters of 
hemodynamic stability)

Step 1 Screen Risk factors

• TREATMENT ASSOCIATED:
• �Immunomosuppressives drugs: High dose 

steroid, tacrolimus.sirolimus
• �Post-transplant erythrocytosis/anaemia on 

EPO stimulating agents
• �Diabetes mellitus-denovo or pre-existing/

hyper homocysteinemia/hospitalisation 
immobility

• Post-transplant malignancy

Very high risk=h/o VTE 
Prothrombotic disorders. 
Use NOAC therapeutic 
dose for 6m with indefinite 
prophylaxis with NOAC

High risk=≥3 risk factors. 
Use low-dose NOAC as 
prophylaxis for 6m and 
then aspirin

Low risk=1 or 2 
risk factors. 
Consider 
aspirin75mg/day

Options available - Thrombolysis, Anticoagulation (LMWH/NOACS), Antiplatelets
• �Consider bleeding risk, platelet count, patient choice, and renal function to 

choosing therapy

Prothrombotic workup: Evaluate for protein C,S deficiency, antithrombin 3 deficiency, 
anticardiolipin antibody, lupus anticoagulant, PT and aPTT, Factor v Leiden mutation and 
serum Homocysteine level: indefinite follow up with NOAC
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Introduction
The commonest type of neonatal hyperbilirubinemia is 
physiological (up to 60%). Few neonates develop pathological 
jaundice due to ABO or Rh mismatch, hepatic problems, sepsis, 
metabolic diseases, glucose-6-phosphate dehydrogenase 
(G6PD), pyruvate kinase, galactose-1-phosphate enzyme 
deficiencies, hypothyroidism, polycythemia, surgical causes, 
and more.1,2 Urinary tract infection (UTI) is an established 
causes of persistent jaundice.1,3,4 The rates of culture-proven 
UTI and prolonged jaundice differ worldwide.4 We present 
a case of a newborn with prolonged unexplained jaundice, 
where the etiology was found to be UTI due to pseudomonas 
aeruginosa, rarely reported as a cause of such a condition.

Case Report
A term male baby was born via Cesarean section to a 
G3P1L1A1 mother. He was born without complications. 
His mother’s antenatal course was uneventful; anomaly 
ultrasound scan was normal, and there were no maternal 
risk factors for neonatal infection. Both the mother and 
the baby had identical blood group. He looked pink and 
active on clinical examination with a normal cry, muscle 
tone, and reflexes. There was no apparent dysmorphism, 
organomegaly, or clinical stigma of intrauterine infection. 
He was on exclusive breastfeeding with normal weight gain 
and urine output. He passed urine and stool on day one of 
life, and his stool color was normal.

Icterus was noticed on day two of his life over face and 
chest, which progressed to involve palms and soles on 
day five and total serum bilirubin (TSB) was 21.2 mg/dl 
(unconjugated fraction: 20 mg/dl). He was put on double-
surface phototherapy for the next 48 hours and again 
required phototherapy for 24 hours due to a rebound rise 
of bilirubin with a gap of 36 hours. On evaluation, his blood 
reports were normal, including hemogram, renal function, 
urine analysis, thyroid profile, direct Coombs test negative, 
G6PD, and lactate dehydrogenase (LDH). Sepsis workup was 
negative. He was discharged with TSB of 15mg/dl. On the 
tenth day of his life, he was readmitted with the worsening 
icterus. Re-workup showed a rise in TSB of 17mg/dl 
(unconjugated and conjugated fraction 15mg/dl and 2mg/
dl, respectively). All other blood parameters except mild 
transaminitis were normal, including hemogram, DCT, 
renal function, C-reactive protein, and blood culture. 
Repeat sepsis screen came negative. Ultrasound of the 
whole abdomen showed normal liver and biliary tracts. 
Ultrasound revealed thickened urinary bladder wall. 
Catheterized urine sample showed heavy growth of 
Pseudomonas aeruginosa. According to the sensitivity 
report, intravenous antibiotic was started, following which 
the child clinically improved; TSB and bilirubin fractions 
showed a downtrend (TSB 12.04mg/dl, unconjugated and 
conjugated fraction 11.7mg/dl and 0.7mg/dl, respectively) 
and liver enzymes normalized. Subsequently, his TSB and 

direct bilirubin levels decreased to 2mg/dl and 0.5mg/
dl, respectively, on follow-up. After treatment of UTI, 
a micturating cystourethrogram was performed, which 
revealed right-sided grade-1 vesicoureteral reflux (VUR). 
The baby was discharged on oral antibiotic prophylaxis of 
UTI (oral Cephalexin 10mg/kg/day) on day 31 of his life.

Discussion
The prevalence of UTI in asymptomatic infants with 
unexplained prolonged hyperbilirubinemia varies 
worldwide, reported as 7% in developed countries and 
ranging from 0.6% to 53.9% in lower-income countries.1,3,5 
Neonatal hyperbilirubinemia is a known cause and can be 
the sole initial manifestation of UTI.1,2 Male gender, preterm, 
low birth weight neonates are more prone to have UTI.3 
Immature local immunity, low secretary immunoglobulin 
A (IgA), low urothelial bactericidal activity, less renal 
acidification, and more colonization around the urethra are 
risk factors for UTI in neonates.6 The causative organisms in 
UTI with prolonged unexplained jaundice in male neonates 
with VUR are mostly gram negative; among them, the 
most common is Escherichia coli, followed by Klebsiella 
pneumoniae. Enterobacter, serratia, Acinetobacter bacilli, 
Staphylococcus aureus, and Pseudomonas are other less 
commonly reported.1,2,3 The proposed mechanism of 
hyperbilirubinemia is the production of hepatotoxins and 
hemolysin by gram negative organisms, which increases red 
blood cell (RBC) fragility and hampers intestinal excretion.1 
Studies also revealed that prolonged phototherapy 
requirements, the highest peak of unconjugated bilirubin 
levels, and higher rebound bilirubin levels are more 
associated with UTIs.1,2 Indirect hyperbilirubinemia is more 
common, though direct hyperbilirubinemia is also reported. 
A possible mechanism is hepatic microcirculatory changes 
by bacterial products, such as endotoxin.7 The resolution of 
the condition has been proven after UTI treatment. Studies 
showed that 16%–55% of cases had underlying kidney 
urinary tract anomalies, which include hydronephrosis, VUR 
(10%–15%), pyelonephritis, and renal stones.2,3,7

The neonates who have unexplained persistent jaundice, 
including poor response to phototherapy, and develop 
higher rebound TSB levels should be evaluated for UTI. 
Early diagnosis and timely management are of utmost 
importance for favorable outcomes. Underlying urinary 
tract anomalies should be looked for.
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Introduction
Hemophagocytic lymphohistiocytosis (HLH), masquerading 
as sepsis, is a life-threatening syndrome that results 
from excessively activated immune system. It commonly 
presents as febrile illness that progresses to multi-organ 
dysfunction. It usually presents as a febrile disease 
progressing to multiple organ failure. Unless the treating 
physician has a high index of suspicion, the diagnosis of 
HLH may be missed leading to high mortality rate. While 
primary HLH results from genetic mutation,  acquired (or 
secondary) HLH occurs mostly in the setting of infections, 
malignancies, or autoimmune disease. We describe a 29 
year old renal transplant recipient who presented with 
fever of unknown origin.

Case Report
A 29-year-old man with native kidney disease focal 
segmental glomerulosclerosis (FSGS) type underwent 
renal transplantation in 2018. His mother was the donor. 
In the first year posttransplantation, he had two episodes 

Abstract
A syndrome of exaggerated lymphocytic proliferation and activation, called hemophagocytic lymphohistiocytosis (HLH) 
can occur primarily due to genetic mutation, in children and secondary to infection, malignancy or autoimmunity in 
adults. It is characterized by a misdirected activation of immune system, which causes cytokine release from macrophages 
and cytotoxic cells, in an uncontrolled fashion. Most treatment protocols are formulated for primary hemophagocytic 
histiocytosis, which occurs in children, whereas awareness and therapeutic guidelines for the secondary form of the 
disease which affects predominantly the adults is limited. We present a 29 year old renal transplant recipient presenting 
with fever of unknown origin found to have HLH secondary to tuberculosis, who responded to anti-tuberculous 
treatment.

Keywords: Fever of unknown origin, Hemophagocytic lymphocytosis, Renal transplant, Tuberculosis

Fever of Unknown Origin in a Renal Transplant Recipient

of acute cell-mediated rejection and posttransplant 
diabetes mellitus with baseline serum creatinine level of 
1.8 mg/dL.

His admission in September 2019 was for fever and loose 
stools of six to seven episodes per day, for four days. He 
was on a daily dose of tacrolimus 7 mg, mycophenolate 
mofetil 1000 mg, and prednisolone 5 mg. On examination, 
he was hypovolemic; his vitals were blood pressure of 
100/70 mm Hg, pulse 120 bpm, temperature 102°F. System 
examination was otherwise normal. He was treated with 
intravenous fluids, empirical anthelmintics and antibiotics 
(nitazoxanide, ivermectin, piperacillin-tazobactam in renal 
adjusted dose) and stopped mycophenolate mofetil. 
Investigations revealed hemoglobin 8.4 gm percentage, 
total leucocyte count of 6600 cells/mm3, and platelet count 
of 109,000 cells/mm3. Urinalysis showed albuminuria (1+) 
and microscopic hematuria (+1). Blood urea was 94 mg/
dL and serum creatinine was 4.4 mg/dL [Table 1]. On day 
six, since creatinine was 5.5 mg/dL, an allograft biopsy was 
done, revealing acute tubular injury, FSGS with moderate 


