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A previously healthy 17 year old Caucasian male was air-lifted from 
Tunisia and admitted to the ICU in the UK. Ten days before this 
illness he had been  swimming in the Kempford River, 
Gloucestershire, after which he had self limiting diarrhoea. He then 
travelled to Tunisia on holiday, where he presented to a local clinic 
with diarrhoea, myalgia, dyspnoea and haemoptysis.  
 
 
 
 
 
 
 
 
 
The patient was transferred to a Tunisian ICU and intubated.  
Treatment included:  
•  Broad spectrum antibiotics 
•  Pulsed methylprednisolone (for possible HUS) 
•  Blood products: FFP + packed RBCs 
•  Renal replacement therapy and plasmapheresis. 
Fourteen days later he was transferred via air ambulance to the UK 
with progressive respiratory failure.  On arrival in the UK he was 
ventilated on CPAP/PS+ with Fi02 0.5/PEEP of 10 cmH20.  Antibiotic 
therapy widened to include metronidazole, ceftriaxone, 
clarithromycin, meropenem, and a vancomycin infusion. No microbe 
had yet been isolated from samples sent from Tunisia. A full septic 
screen was sent, including an atypical infectious screen. At 48 hours a 
multi-resistant acinetobacter sensitive to colistin was grown from 
both BAL and blood culture. Antimicrobial therapy was rationalised 
to colistin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
After 8 days Leptospirosa IgM was positive at 1:80 and microscopic 
agglutination test (gold standard) was positive at 1:640, suggesting a 
strongly +’ve result. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

By day 4 he was started on noradrenaline. This continued for 5 days 
with a maximal dose of 0.11 mcg/kg/min. ECG showed a sinus 
tachycardia of 110-140 beats/min. His admission echocardiogram was 
normal. He required intermittent renal replacement until day 17. 
 
By day 3 his Fi02 was 1.0 with a Pa02 of 7.9 pKa. This concerning 
picture prompted a single session of prone ventilation with excellent 
response. By day 4 his Fi02 had dropped to 0.4 with a Pa02 of 15.2 
kPa. On day 13 he was extubated but was re-intubated 10 hours later 
due to weakness and an impaired cough. At this stage a nutritiona 
screen was carried out to investigate his severe weakness. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Iron was replaced with 1000 mg IV iron sulphate on day 15 with an 
additional dose of 500 mg IV on day 25. Post replacement his serum 
iron level had recovered to 12.4 µmol/L and transferrin saturation to 
33%. On examined on day 13 post failed extubation he demonstrated 
global weakness. Assessments documented ongoing ‘severe’ four 
limb weakness until day 20. Improvement to ‘moderate’ four limb 
weakness occurred four days after iron transfusion. Normal strength 
returned by day 25. He was discharged from ICU on day 32..  
 
 
Leptospirosis is bacterial and the most widespread zoonotic disease in 
the world. It is now recognised as an emerging worldwide infectious 
disease1. Increased global travel and migration have changed the 
epidemiology of the disease with leptospirosis no longer confined to 
tropical regions and marginalised communities2. Despite this 
evidence the UK National Leptospirosis Reference Unit described 48 
admissions for leptospirosis in 2013 (table 3) with no obvious 
increasing trend. Low clinical suspicion may be causing 
underdiagnosis to occur2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leptospirosis infection will manifest mildly in an estimated 95% of 
cases. Multiorgan failure (Weil’s disease) affects the remainder. 
Hospital admissions carry a mortality risk of between 4 and 52%3. 
ICU admissions in the UK have no recorded frequency or mortality.  

  
 
 
 
He had a delayed diagnosis of iron deficiency (table 2). The severe 
inflammatory response to leptospirosis made the exclusive diagnosis 
of iron deficiency anaemia difficult and unlikely. As serum iron is an 
unreliable marker for total body iron stores it  was not considered 
diagnostic. Hepatic serum transferrin production is up regulated in 
iron deficiency, however as inflammation will reduce concentrations 
this marker is less useful in critical illness. As with this case, low 
normal levels are common in ICU and may suggest an underlying 
iron deficiency. Serum ferritin behaves as an acute phase reactant in 
severe illness and can be artificially elevated despite low underlying 
iron levels. Serum transferrin saturation has been found to be 40% 
specific for iron deficiency but as with other markers, is subject to 
variation in the presence of inflammation4.  
 
Iron deficiency is associated with increased morbidity, mortality  
and transfusion5. This patient had no haemolysis which excludes this 
process from possible causes of iron deficiency. In this case the 
delayed treatment of iron deficiency may have contributed to 
worsened anaemia, weakness and lethargy. To our knowledge iron 
deficiency has not been associated with leptospirosis without 
haemolysis and is not assessed routinely  during the treatment of this 
illness. This could worsen outcomes in these patients. 
 
It was noted that enteral nutrition was not instituted during the 
patient’s two week ICU admission in Tunisia. The effects of this fast 
remained unclear. There may have been an association between his 
fast and iron deficiency, which provides an alternative explanation. 
 
 
 
 
 
 
 
 
  
 
 
 
 

On presentation in Tunisia: 
•  Tachypnoeic 34/min 
•  Hypoxic  68% 02 saturations 
•  Tachycardic 110/min 
•  Febrile 40.1 degrees C 
•  Normotensive 120/65 mm Hg Leptospirosis in the kidney 

KEP POINTS: 
•  Leptospirosis remains rare in the UK 
•  Its growing burden of disease globally and its changing 

epidemiology locally should encourage consideration in 
patients at risk of exposure.  

•  Leptospirosis may be associated with iron deficiency in 
the critically ill.  

•  A significant and rapid improvement occurred when an 
iron infusion was administered. 

•  This suggests iron deficiency should be considered in this 
cohort of ICU patients. 
 

 

Table 1 – Results on admission in the UK  

Table 2 – Nutritional screen day 14 

Case presentation 

Management 

Discussion 

Table 3 – Leptospirosis infections annually UK & Wales 

Parameter Result  Reference Range  
Urea  51.9 mmol/l  2.5 - 7 mmol/l  
Creatinine  515 µmol/l  50 - 130 µmol/l  
Potassium  3.5 mmol/l  3.5 - 5 mmol/l  
Sodium  156 mmol/l  135 - 145 mmol/l  
Creatine Kinase  7476 U/l  40 - 180 U/l  
Haemoglobin  8.2 g/dl  14 - 17 g/dl  
White blood cells  16.2 ✕ 10⁹/l  2 - 10 ✕ 10⁹/l  
Platelets  37 ✕ 10⁹/l  140 - 450 ✕ 10⁹/l  
C reactive protein  126 mg/l   2 - 8 mg/l  
INR  1.0  <1.2  
AST   167 int units/l 15 - 42 int units/l 
ALT   62 int units/l 10 - 45 int units/l 
Bilirubin   40 umol/l  3 - 17 umol/l 
LDH 1280 int units/l 90 - 235 int units/l 

2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

28  29  41  44  74  62  52  39  44  72  48  

1. Ridder B, Estimating the burden of human leptospirosis, International Journal of Antimicrobial Agents.  Volume 36, 
Supplement 1 , November 2010, Pages S5–S7 
2. Bandara et al. Globalization of Leptospirosis through travel and migration. Globalization and Health, 2014;10,61 
3. Andrade L, Cleto S, Seguro AC. Door-to-dialysis time and daily hemodialysis in patients with leptospirosis: impact on 
mortality. Clin J Am Soc Nephrol 2007;2:739-744  
4. Heming N, Montravers P, Lasocki S. Iron deficiency in critically ill patients: highlighting the role of hepcidin. Crit Care 
2011;15(2):210 
5. Fredric M, et al. Diagnosis and management of iron-related anemias in critical illness. Crit Care Med, 2006;34:7, 1898-1905  

  

Parameter	   Result	   Reference	  range	  
Haemoglobin	   7.3	  g/dl	   14	  -‐	  17	  g/dl	  
Serum	  iron	   2.4	  mmol/l	   14	  -‐	  31	  mmol/l	  
Serum	  ferritin	   1364	   20	  -‐	  300	  micrograms/l	  
Serum	  transferrin	   1.83	  g/l	   1.8	  -‐	  3.6	  g/l	  
Serum	  transferrin	  sat’n	   6%	   16	  -‐	  50%	  
Serum	  vitamin	  B12	   1278	  ng/l	   180	  -‐	  900	  ng/l	  
Serum	  vitamin	  B1	   124	  nmol/l	   50	  -‐	  220	  nmol/l	  
Serum	  vitamin	  D	   67.2	  nmol/l	   >	  50	  nmol/l	  
Selenium	   1.06	  µmol/l	   0.89	  -‐	  1.65	  µmol/l	  
Free	  plasma	  T3	   2.2	  µmol/l	   3.5	  -‐	  6.5	  µmoll	  


