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Dear Editor,
Numerous drugs are known to alter the col-

our of urine. Although drug-induced urine stain-
ing is normally harmless, it may be frightening to 
the patient and could lead to unnecessary clinical 
inquiries. Cefiderocol is a new siderophore cepha-
losporin antibiotic that binds ferric iron (Fe3+) and 
uses bacterial iron transporters for intracellular 
access [1-2]. 
Cefiderocol is removed often renally as an unmod-
ified drug; nevertheless, urine staining has not 
been seen at doses used in clinical practice [1]. Re-
cently, Lewis and Arnouk presented a case of 
dark-red urine discolouration related to the co-ad-
ministration of cefiderocol and intravenous (IV) 
ferric gluconate [3].
Iron absorption occurs predominantly in the duo-
denum and upper jejunum [4]. The mechanism of 
iron transport from the gut into the bloodstream 
remains unexplained despite intensive investiga-
tion and conclusive evidence [5]. 
The physical state of iron entering the duodenum 
significantly influences its absorption. At physio-
logical pH, ferrous iron (Fe2+) is rapidly oxidised 
to the insoluble ferric (Fe3+) form [4, 5]. Gastric 
acid reduces the pH in the proximal duodenum, 
enhancing the solubility and uptake of ferric iron 
[4-5]. Haem is absorbed by machinery, in contrast 
to inorganic iron. The process is more efficient and 
is independent of duodenal pH [4, 5].
Here, we describe the first case of urine chromatu-

ria related to upper gastrointestinal bleeding and 
the concurrent administration of cefiderocol (Fig-
ure 1).
An 82-year-old man with nosocomial pneumonia 
and rectal colonisation by carbapenem-resistant 
Acinetobacter baumannii was treated with cefidero-
col 1.5 g IV every 8 hours, dosed on a chronic kid-
ney failure (GFR 35 mL/min). Seven days into ther-
apy, the patient has worsened due to a gastric ulcer 
with subsequent massive gastrointestinal bleeding 
(haemoglobin, 7.0 g/dL; mean corpuscular vol-
ume, 91 fL). Subsequently, dark-brown chromatu-
ria was observed after the first few hours of gastro-
intestinal bleeding, and computed tomography 
excluded enterovesical fistulae. The patient had a 
urinary catheter, and his serum creatinine was 1.5 
mg/dL with preserved urine output. Urinalysis 
demonstrated a pH of 6.5 with no red or white 
blood cells, bilirubin and bacteria. The patient’s mi-
crobiological urine culture was negative before and 
after changing the urinary catheter. Liver and mus-
cular enzymes were within normal limits.
Causes of brown urine include food (i.e. fava 
beans, rhubarb and aloe), medications (i.e. chloro-
quine, primaquine, metronidazole, nitrofurantoin, 
senna and methocarbamol) and extreme exercise. 
In our patient, all these alternative causes have 
been excluded.
In our patient, urine turned rapidly into a bright 
yellow 48 hours after discontinuation of cefidero-
col. This alteration was observed despite the gas-
trointestinal bleeding that was treated with medi-
cal support. The treatment was administered due 
to the absence of indications of gastroscopy in con-
sequence of the patient’s aggravated condition 
(Figure 1).
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In cefiderocol dose toxicity studies conducted in 
animals, chromaturia was observed, including a 
dose-related false-positive occult blood reaction 
by urinary test paper [3]. Subsequent studies de-
termined that the change in urine colour was due 
to renal excretion of cefiderocol–ferric iron com-
plexes under basic conditions [6]. Interestingly, 
urine pH in our patient was gone alkaline. 
Furthermore, Conrad et al. showed that iron trans-
port in humans is based on iron-binding proteins 
at several key sites [7]. They propose that mucins 

bind iron in the acid environment of the stomach, 
thereby maintaining its solution for later uptake in 
the alkaline duodenum (Figure 2). Their model 
shows that mucin-bound iron subsequently cross-
es the mucosal cell membrane in association with 
integrins. Once inside the cell, a cytoplasmic 
iron-binding protein called ‘mobilferrin’ accepts 
the element and shuttles it to the basolateral sur-
face of the cell, where it is delivered to plasma [7]. 
In the plasma, the iron is coupled with transferrin 
(Tf) in the circulation which delivers it to the cells 

Figure 1 - Urine characteristics during (first box) and 48 hours (second box) after the discontinuation of Cefider-
ocol despite the gastrointestinal bleeding.

Figure 2 - The basis of Ferropto-
sis and Cefiderocol entry mech-
anism (Figure created on www.
biorender.com, agreement num-
ber: OW25A6L2ZF).
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of the body. In our hypothesis, cefiderocol binds 
an increased amount of re-absorbed iron from the 
gastrointestinal tract in the ferric form. Although, 
we consider this condition a benign event as also 
report by Lewis et al. [3]. Additionally, Skaar et 
al.’s recent findings showed that baseline serum 
iron levels did not impact the relative efficacy of 
cefiderocol versus meropenem in patients with 
Gram-negative nosocomial pneumonia from the 
APEKS-NP study data [8].
In summary, we report a novel drug interaction 
between cefiderocol and high enteral iron reple-
tion due to gastrointestinal bleeding. Further stud-
ies may assess whether chromaturia during cefi-
derocol therapy is an indicator of gastrointestinal 
bleeding.
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