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Hypophosphatemia is a less known complication of parenteral iron use, particularly after the use of certain iron formulations. We
report the case of a young male with inflammatory bowel disease and iron deficiency anemia, who developed severe symptomatic
hypophosphatemia after his third exposure to iron carboxymaltose with no evidence of the same occurring upon prior exposures
to the compound. Investigations revealed serum phosphorous levels of 0.7 mg/dl, corrected serum calcium of 8-9.5 mg/dl, alkaline
phosphatase of 50 U/L (38-126), 25 hydroxy vitamin D level of 40.2 ng/ml, and intact PTH elevated to 207 pg/ml. Urine studies
indicated renal phosphate wasting. Presentation was not in keeping with refeeding syndrome. Intact fibroblast growth factor 23
level, measured after the initiation of treatment was within the normal range at 179 RU/mL (44-215). 1,25 dihydroxy vitamin D
level, also measured after the initiation of treatment, was normal at 26.3 pg/ml (19.9-79.3). The patient was treated with calcitriol
and aggressive oral and intravenous phosphorous repletion. Symptoms then resolved and the patient was discharged on an oral
regimen. This phenomenon is postulated to occur due to an increase in the level and activity of FGF23 and decreased cleavage of
the same, due to anemia as well as use of specific iron formulations. This is the first instance, in our literature review, of this
complication known to occur, not after initial exposure to an implicated iron formulation but occurring on subsequent exposure.

1. Introduction

Hypophosphatemia is a lesser-known side effect of intra-
venous iron repletion, particularly with certain formulations
of iron including saccharated ferric oxide and ferric car-
boxymaltose [1]. First described in the late 1980s [2] with the
former, it has since been reported in more cases, induced by
the latter [1] although clear timelines associated with de-
velopment, time to nadir, and duration to resolution are less
clear. While it is transient and self-limiting in most cases, it
can be symptomatic and long lasting, requiring aggressive
treatment and supplementation in other instances [3-5].

2, Case Report

A 35 year old male with a past medical history of Crohn’s
disease with associated malnutrition (diagnosed 20 years

ago, refractory to therapy with multiple medical agents and
with no prior history of surgery, on methotrexate, Usteki-
numab and prednisone) as well as iron deficiency anemia
(mean Hgb in the range of 6-9 gdl, serum Iron 9-29 mg/dl,
total iron binding capacity-286-303 mcg/dl, transferrin re-
ceptor saturation 3-10%, and ferritin 3-73 mg/ml) was
admitted after the detection of severe hypophosphatemia
(serum phosphorus-0.7 mg/dl), two weeks after receiving
685mg of parenteral ferric carboxymaltose. Patient’s
treatment for Crohn’s disease had been started 4 years ago.
The patient reported no symptoms at presentation but
endorsed minimal tingling and cramping in fingers of bi-
lateral upper extremities two days after presentation. No
other sensorimotor complaints were endorsed. No cardio-
vascular or respiratory symptoms were endorsed. The pa-
tient reported no change in appetite or diet or no recent
alteration in food intake, endorsed good oral intake and no
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recent weight loss. General examination was notable for
Body Mass Index (BMI) of 16.14 kg/m’. Examination was
unremarkable and no focal sensorimotor deficits were noted.
Chvostek’s and Trousseau’s signs were negative.

Investigations revealed serum phosphorous levels of
0.7 mg/dl, corrected serum calcium of 8-8.5mg/dl which
rose to 9-9.5mg/dl after Vitamin D supplementation was
started, alkaline phosphatase of 50 U/L (38-126), with bone
specific alkaline phosphatase level, measured using ELISA,
of 8.5 mcg/L (4-27). 25 hydroxy vitamin D level measured
using ELISA was 40.2 ng/ml, and intact PTH was elevated to
207 pg/ml. 24 hour urine phosphorous level was 1.2¢g and
TMP/GFR (tubular maximum reabsorption of phosphate
per glomerular filtration rate) was 1.39 mg/dl (normal range
2.6-3.8) with fractional tubular excretion of phosphate of
31.82%, suggestive of renal phosphate wasting.

1,25 dihydroxy vitamin D level, measured by RIA, was
26.3 pg/ml (19.9-79.3); although, this was measured after
calcitriol supplementation was initiated. Intact fibroblast
growth factor 23 level was measured using ELISA to be
179 RU/mL (44-215) although the level was obtained 8 days
after initiation of treatment.

Interestingly, the patient had received infusions of the
same formulation in doses of 675 mg and 700 mg in 2018 and
750 mg in 2017 with no documented evidence of consequent
hypophosphatemia (Serum P 3.3-3.7mg/dl). The patient
also received iron dextran and ferrous gluconate in the
2 months prior to the described instance with no resulting
hypophosphatemia.

The patient was started on calcitriol 0.25 mcg daily which
was then increased to 0.5mcg daily to achieve phosphate
repletion while ensuring normalized serum calcium levels.
Corrected serum calcium levels rose to 9-9.5 mg/dl after this
supplementation was started. PTH level, which was likely
elevated secondary to mild hypocalcemia, was slated to be
monitored upon outpatient follow up.

Aggressive phosphate supplementation was initiated
through oral and parenteral routes due to severity of
hypophosphatemia and likely coexistent malabsorption in
the setting of Crohn’s disease. Symptoms subsided after
repletion was started.

The patient’s phosphorous level rose to a maximum of
2.2mg/dl during the hospitalization (day 24 post infusion)
and the patient was discharged on sodium phosphate 500 mg
four times daily and calcitriol 0.5 mcg daily with close fol-
low-up scheduled.

3. Discussion

Hypophosphatemia has been increasingly reported follow-
ing therapy with parenteral iron formulations recently [6].
Certain formulations like ferric carboxymaltose and sac-
charated ferric oxide are implicated at a higher frequency
than others [1, 4, 6]. This patient developed hypo-
phosphatemia after his second exposure to Ferric carbox-
ymaltose, although he did not develop the same after his first
exposure. This has not been reported in any instances, in our
literature review. It is unclear why this occurred as the
patient had no flares of inflammatory bowel disease, altered
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oral intake or exposure to higher doses of the iron
formulation.

The occurrence of de novo hypophosphatemia is re-
ported with varying incidences across studies, but most
studies reported an incidence between 18.5% and 50% with
about a third to half of patients developing severe hypo-
phosphatemia (P <1mg/dl) [6-8]. Severe acute hypo-
phosphatemia can result in muscle cramps and spasms,
rhabdomyolysis, cardiac arrhythmias and conduction dis-
turbances, while chronic hypophosphatemia may present as
nonspecific fatigue, bone pain, osteomalacia and patho-
logical fractures [6].

The presence of coexistent inflammatory bowel disease
or other causes of malabsorption, low body weight, and
African American race, as seen in our patient have been
shown to increase the risk of developing hypophosphatemia
[6-8].

The refeeding syndrome was ruled out as the patient had
no prior history of decrease followed by increase in dietary
intake, no other electrolyte abnormalities, no episodes of
hypoglycemia and hypophosphatemia resolved with no al-
teration in feeding rate while in the hospital. In addition,
Ustekinumab ~ has  not been  associated  with
hypophosphatemia.

Hypophosphatemia is caused due to an increase in the
amount of intact fibroblast growth factor 23 (FGF 23) in
circulation [1, 6]. FGF 23 is largely produced by the bone and
acts on its receptors in the renal tubules where it inhibits the
sodium-phosphorus cotransporters (NaPi-2a and NaPi-2c)
on the apical membrane of proximal tubule cells [9]. It also
decreases the synthesis of 1,25 dihydroxy vitamin D, thus
lowering calcium and phosphate absorption and reabsorp-
tion, consequently decreasing their levels in circulation [9].
It also increases calcium reabsorption through the TRVP5
(transient receptor potential cation channel subfamily V
member 5) channel, thus decreasing the occurrence of
hypocalcemia due to coexistent vitamin D deficiency [9].

Iron deficiency and the resulting anemia increase the
levels of iFGF23 through an increase in the level of hypoxia
inducible factor alpha 1 (HIF-al) [9]. However, it also in-
creases cleavage of iFGF23 in osteocytes, resulting in an
increase in the level of C terminal FGF23 (cFGF23), which
inhibits the action of iFGF23 [9, 10]. Ferric carboxymaltose,
however, decreases the cleavage of iFGF23, increasing levels
of the bioactive precursor [9, 10]. In addition, an increase in
the uptake of phosphate intracellularly during erythropoiesis
contributes to a drop in measured value in the serum [9]. The
level of iFGF23 in our patient was normal, most likely as it
was measured after the initiation of treatment and im-
provement in hypophosphatemia. The level of cFGF23
unfortunately, could not be measured in our patient.

The timeline for development of hypophosphatemia
indicates that the lowest levels of serum phosphorus were
noted at week 2 and increased in the following weeks [6]. The
time to resolution varied between a mean of 8 to 12 weeks
but certain instances of persistent hypophosphatemia that
lasted as long as 6 months to 2 years have been reported
[6, 10, 11]. Parathyroid hormone levels are usually elevated
given the low 1,25 hydroxy vitamin D level, as in our patient.
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Patients are treated with calcitriol and aggressive phosphate
repletion as needed. Studies however report minimal utility
in treating moderately low phosphorus levels unless severe
hypophosphatemia (<1 mg/dl) is reported or the patient is
symptomatic [12]. One report also described success with
the use of Burosumab, a monoclonal antibody directed
against FGF23 in a patient with severe iron-induced oste-
omalacia [13].

4. Conclusion

Hypophosphatemia is a little known but common adverse
effect with the use of certain preparations of intravenous
iron, especially in patients with antecedent risk factors, must
be anticipated and treated in order to avoid osseous and
systemic complications. In addition, this may develop upon
subsequent exposures to a particular intravenous formula-
tion even if not encountered after first exposure, like in our
patient, and must therefore not be ruled out in these
situations.

Data Availability

No data were used to support this study.

Additional Points

List of assays used in case report. (i) 25 hydroxy Vitamin D
level: Measured by LIAISON® 25 OH Vitamin D TOTAL
Assay antibody-AB_2811287. Direct Competitive immu-
noluminometric assay using coated magnetic microparticles.
Kit contains: magnetic particles coated with a goat antibody
directed against 25-OH vitamin D. (ii) 1,25 dihydroxy Vi-
tamin D: Measured by 1,25 Dihydroxy Vitamin D RIA Kit-
AB_2895011. The identity of the antibodies in this kit have
not been verified and kit contents can vary-use with caution.
(iii) Bone specific alkaline phosphatase-Measured by ELISA-
AB_959050. ELISA/Western blot. (iv) FGF32-Measured
using Immunotropics FGF 23 (C-Term) ELISA kit-
AB_2722648. ELISA Kit contains: two affinity purified goat
polyclonal antibodies selected to detect epitopes within the
carboxyl-terminal (C-Term) portion of FGF-23. One anti-
body is biotinylated for capture and the other antibody is
conjugated with the enzyme horseradish peroxidase (HRP)
for detection. These antibodies bind to both the intact
molecule and large carboxyl-terminal fragments of human
FGEF-23.
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