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Fatigue that lingers in patients after an iron infusion

is not always due to anaemia. Hypophosphataemia,
particularly after ferric carboxymaltose or an iron
polymaltose infusions, is often missed as a diagnosis. When
an iron infusion is given within three months of denosumab
therapy, the risk of electrolyte derangements and skeletal
complications increases. Health professionals have a key
role in preventing hypophosphataemia through screening,
timing of infusion, formulation choice and patient education.

ron deficiency affects about 15% of the global population and is a

common reason for GP consultation.! Although oral iron is first-

line therapy for iron deficiency, many patients cannot tolerate it
due to gastrointestinal (GI) side effects. As a result, intravenous (IV)
iron — most often ferric carboxymaltose (FCM) or iron polymaltose
- is frequently used in both hospital and community settings.?

FCM treatment has been increasingly linked to hypophospha-
taemia, particularly in patients with underlying risk factors.* When
denosumab is administered within three months of FCM, the risk
of hypophosphataemia and hypocalcaemia increases due to com-
pounded effects on mineral metabolism.*

Hypophosphataemia is often missed because its symptoms
(fatigue, myopathy and general malaise) closely mimic iron deficiency.
In severe cases, hypophosphataemia can cause osteomalacia, fractures
or even respiratory failure.

What is it and how does IV iron cause it?
Phosphate is an essential mineral for muscle function, bone health
and energy metabolism. Hypophosphataemia is defined as a serum
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¢ Ferric carboxymaltose and iron polymaltose infusions can cause

transient or prolonged hypophosphataemia, especially in
patients with risk factors such as having repeated iron infusions,
concurrent antiresorptive therapy (particularly denosumab),
vitamin D deficiency or malabsorptive conditions.

The risk of calcium and phosphate derangements increases when
denosumab is given within three months of an iron infusion.
Symptoms of hypophosphataemia include persistent fatigue,
muscle weakness and bone pain. Complications include

fractures and osteomalacia.

Prescribers of iron infusions should screen patients at high

risk of hypophosphataemia for phosphate, calcium, vitamin D
and parathyroid hormone concentrations before and after
intravenous iron.

Strategies to prevent hypophosphataemia include correcting
electrolyte deficiencies, using alternative iron formulations such
as ferric derisomaltose and co-ordinating care with specialists.

phosphate level below 0.75mmol/L, with moderate cases having a
level between 0.3 and 0.6mmol/L and severe cases a level below
0.3mmol/L.
In healthy adults, phosphate homeostasis is maintained through
a dynamic interplay between intestinal absorption, renal excretion
and bone turnover. FCM has emerged as a common cause of iatro-
genic hypophosphataemia, due to its unique effect on phosphate
metabolism. It transiently increases levels of intact fibroblast growth
factor 23 (FGF23),a hormone that lowers serum phosphate.> Increased
levels of FGF23 result in:
« renal phosphate wasting via inhibition of reabsorption in the
proximal tubule
« reduced production of active vitamin D (1,25 dihydroxy-
vitamin D; 1,25[OH],D), through suppression of
1-alpha-hydroxylase
* decreased intestinal absorption of both phosphate and calcium.”
In most healthy individuals, these effects are typically short-lived.
However, in those with certain risk factors, the drop in phosphate
level can be more severe or prolonged.
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PERSPECTIVE HYPOPHOSPHATAEMIA AFTER IRON THERAPY CONTINUED

Table 1. Intravenous iron formulations available in Australia (as of January 2026)
Formulation | Purchase price | PBS price Maximum Infusion Advantages Disadvantages
(trade name) | (per 1000mg)° | (per 1000mg)° | infusion dose | duration
FCMm° $132.14 $25.00 Up to 1000mg | 15-20mins | ¢ Short infusion time « Higher risk of hypophosphataemia
(Ferinject) ¢ Higher expense
FDI** $285.93 $25.00 Up to 1500mg | 30mins ¢ Lowest risk of ¢ Higher expense
(Monofer) hypophosphataemia
¢ Short infusion time
¢ Upto 1500 mg can be
administered in a
single infusion

Iron sucrose'? | $79.72 $50.00 100mg 30mins- * Suitable for small ¢ Requires multiple infusions for
(Venofer) 4 hours incremental dosing full repletion

¢ Longer infusion time

* Only PBS approved for patients

with CKD undergoing haemodialysis

Iron $70.58 $50.00 Up to 2500mg | 1-5 hours * Longer infusion time
polymaltose'® (protocol * Higher risk of mild to moderate
(Ferrosig) dependent) hypersensitivity reactions

¢ Higher risk of hypophosphataemia
Abbreviations: CKD = chronic kidney disease; FCM = ferric carboxymaltose; FDI = ferric derisomaltose; PBS = Pharmaceutical Benefits Scheme.

Who is at risk?

Although many cases of post-infusion hypophosphataemia are mild

or asymptomatic, certain patient groups are at higher risk of clinically

significant reductions in phosphate, especially after FCM or iron

polymaltose infusions. Higher risk groups include patients who have:

« repeated IV iron infusions (FCM or iron polymaltose)

« vitamin D deficiency

+ low baseline phosphate levels

« high baseline parathyroid hormone (PTH) levels

+ normal renal function (less phosphate retention)

Gl malabsorptive conditions (e.g. coeliac disease,
inflammatory bowel disease)

+ malnutrition

« concurrent use of antiresorptive agents (denosumab or IV
bisphosphonates).?

Which iron formulations pose the highest risk?
Not all intravenous iron formulations carry the same risk of
hypophosphataemia. FCM is the most strongly associated, with
randomised trials (notably the PHOSPHARE studies) showing
hypophosphataemia in up to 45 to 70% of patients receiving FCM
compared with 8% receiving ferric derisomaltose (FDI).>¢
Historically, other formulations such as iron polymaltose and
iron sucrose were considered safer. However, real-world Australian
data have challenged this assumption. A large retrospective cohort
study of over 2300 patients found that both iron polymaltose and
FCM carried a significant risk of hypophosphataemia, with iron
polymaltose showing a more than twofold increased risk of moderate
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to severe hypophosphataemia compared with FDI.?

The underlying mechanism may relate to structural differences.
Both FCM and iron polymaltose share similar carbohydrate moieties,
whereas FDI is a structurally distinct iron-carbohydrate complex,
with less impact on FGF23 metabolism.

Table 1 summarises some of the features of IV iron formulations
currently available in Australia.’*?

Denosumab: a key compounding factor
It is important to recognise denosumab as a contributor to phos-
phate and calcium disturbances, especially when used alongside
IV iron. Denosumab inhibits the receptor activator of nuclear
factor kappa B ligand (RANKL), blocking osteoclast activation,
and bone resorption. This reduces calcium and phosphate release
from bone, leading to hypocalcaemia, which then triggers secon-
dary hyperparathyroidism and increases renal phosphate loss."
Importantly, hypocalcaemia typically develops two to 10 weeks after
denosumab administration, with peak risk occurring around weeks
two to five. When denosumab is administered within three months
of FCM, the risk of severe hypophosphataemia is magnified: FCM
drives phosphate loss via FGF23, whereas denosumab limits phosphate
release from bone, creating a potentially dangerous synergy:*

What about zoledronic acid?

Unlike denosumab, zoledronic acid does not block RANKL but
directly inhibits osteoclasts to reduce bone resorption. It can cause
transient hypocalcaemia, especially in patients with vitamin D defi-
ciency or high bone turnover. Hypophosphataemia can occur because
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ofhypocalcaemia-induced secondary hyper-
parathyroidism, but it is typically short-lived.
However, a recent 2025 case series reported
severe, prolonged hypocalcaemia and
hypophosphataemia when zoledronic acid
and FCM were given within two weeks of
each other.””

Recommended monitoring

Routine phosphate testing is not necessary
for all patients receiving IV iron. However,
targeted monitoring is essential for those with
known risk factors for hypophosphataemia.
As shown in Table 2, baseline testing should
include phosphate, corrected calcium, vita-
min D and PTH measurements. This allows
identification of pre-existing abnormalities
before administering IV iron or antiresorptive
therapy. Follow-up testing should be based
on the expected biochemical nadir and the
window of risk for hypocalcaemia.

When should we suspect it?
The symptoms of hypophosphataemia vary
depending on its severity and duration. Mild
cases often go unrecognised, as symptoms
like fatigue, weakness and muscle pain are
mistaken for iron deficiency, contributing to
underdiagnosis. In more prolonged or severe
cases, particularly with repeated FCM dosing,
complications such as fragility fractures,
osteomalacia or even respiratory compromise
due to diaphragmatic weakness from aden-
osine triphosphate depletion can occur.”

Symptoms typically begin within one to
two weeks after an infusion but may persist
for several weeks or emerge months later.
This delayed course can lead to diagnostic
delay, especially if the link to prior iron ther-
apy is not recognised.

Clues that may suggest postinfusion
hypophosphataemia include:

« fatigue that persists or worsens despite
iron repletion

« proximal muscle weakness or new
mobility issues (e.g. difficulty climbing
stairs, rising from a chair)

« bone pain, especially if bilateral or in
weight-bearing areas

* new onset confusion, apathy or
irritability in frail or older patients

« unexpected hypocalcaemia.

Initial management

Management depends on the severity, dura-
tion and clinical manifestations of hypo-
phosphataemia. Treatment typically involves
oral phosphate supplementation and calci-
triol, which help correct phosphate and
calcium levels by suppressing secondary
hyperparathyroidism. Patients with mild to
moderate, asymptomatic hypophosphatae-
mia (phosphate level 0.3 to 0.75 mmol/L) of
short duration can usually be managed with
oral phosphate supplementation alone (one
to two 500 mg phosphate effervescent tablets
twice daily; can be increased to up to four
times daily if needed).” It is important to
advise patients to take phosphate at a different
time from calcium supplements as coadmin-
istration impairs absorption. Table 3 lists the
phosphate content in oral supplements and
common drinks and food.””* Dietary phos-
phate may support repletion but is usually
insufficient alone to treat clinically significant
hypophosphataemia.

Patients with severe, prolonged or symp-
tomatic hypophosphataemia (phosphate
level <0.3mmol/L) may require calcitriol
in combination with IV phosphate, fol-
lowed by transition to oral replacement.
However, correcting the biochemical
abnormalities is not always straight-
forward, as both phosphate and calcitriol

Endocringlogy

Table 2. Recommended monitoring
for patients after intravenous iron*

Time Tests

Baseline Phosphate, calcium, parathyroid
hormone and vitamin D levels

Day 7 to Phosphate and calcium levels

141

Day 28to | Phosphate and calcium levels if

85 the patient is given denosumab
within three months of an iron
infusion, aligning with the risk
window for denosumab-induced
hypocalcaemia®®*®

Further
monitoring

If symptoms develop or if
biochemical abnormalities
persist beyond 35 days

* Follow-up testing should be based on the expected
biochemical nadir and the window of risk for hypocalcaemia.
T When hypophosphataemia typically peaks.

can stimulate FGF23, perpetuating phos-
phate wasting and potentially limiting
treatment efficacy, and warrants referral of
patients to an endocrinologist.

An approach to managing hypophos-
phataemia in a patient following IV iron
infusion is shown in the Flowchart.

When to refer

Referral of patients to an endocrinologist

should be considered in the following

situations:

* patients who have persistent
hypophosphataemia lasting beyond
two to three weeks, especially if
symptomatic

« symptomatic patients with suspected
osteomalacia, fractures or muscle
weakness

* patients who have recurrent episodes,
especially if occurring despite vitamin D

Table 3. Phosphate content in oral supplement and common drinks and food*°-2*

Preparation Form Phosphate content Absorption
Sodium phosphate monobasic (1 tablet) Effervescent tablet 500mg phosphorus (16.1mmol) 40-60%
Skim milk (1 cup; 250mL) Liquid 215-270mg phosphorus (7-9 mmol) 40-60%
Cola drinks (375mL can) Liquid 55-60mg phosphorus (~2mmol) 80-100%
Fish (150¢g) Solid 300-400mg phosphorus (10-13mmol) 40-60%
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PERSPECTIVE HYPOPHOSPHATAEMIA AFTER IRON THERAPY CONTINUED

repletion or after switching iron

An approach to managing hypophosphataemia in a patient

PR e formulation
afteran IV iron infusion « patients with hypocalcaemia after
Monitor patients with known risk factors for receiving denosumab
hypophosphataemia 7 to 14 days after an iron infusion « when there is uncertainty around treat-
ment sequencing, repletion strategies or
* * interpretation of biochemical results.
Ultimately, referral is warranted when the
* Phosphate level 0.3 to 0.75 mmol/L ¢ Phosphate level <0.3 mmol/L . .
« Asymptomatic « Symptomatic balance between co?rec.tlng electrolyte d‘IS—
* Short duration of hypophosphataemia * Prolonged duration of turbances and continuing bone—p rotective
(<2 to 3 weeks) hypophosphataemia (>2 to 3 weeks) ther apy becomes cornplex, particularly in
patients receiving denosumab, where delays
+ * in treatment may increase the risk of rebound
Start oral phosphate replacement therapy Refer patient for consideration of vertebral fractures.
- e.g. 1to 2 x 500 mg phosphate calcitriol and IV phosphate replacement
effervescent tablets twice daily (can be therapy Prevention strategies
increased to up to 4 times daily if needed) Most cases of postinfusion hypophosphatae-
* mia are mild and preventable with appro-

priate planning. GPs have a central role in
Abbreviations: CMP = comprehensive metabolic panel; ldentlfylng at_rlSkpatlents and co—ordlnatlng
IV = intravenous; UEC = urea, electrolytes and creatinine. treatment sequencing. Key prevention strat-
egies are summarised in the Figure.

Check UEC/CMP in 1 week and titrate
phosphate replacement therapy as needed

Pre-iron infusion checklist

Conclusion
Baseline screening Hypophosphataemia is a well-established
Ol Check phosphate, corrected calcium, vitamin D and parathyroid hormone complication of IV iron, particularly FCM.
levels before intravenous iron or antiresorptive therapy in at-risk patients.* When iron infusions are followed closely by

antiresorptive therapy such as denosumab,
the risk of clinically significant hypocalcae-
mia and skeletal complications increases,
especially in at-risk patients.

GPs have a key role in preventing and
identifying at-risk patients. Screening for
vitamin D deficiency, selecting lower-risk
iron formulations and appropriately spacing
treatments can significantly reduce harm.
With timely recognition and shared care
planning, serious outcomes such as osteo-

Ensure that phosphate, calcium and vitamin D levels are replete.

D ‘/ @\ Correct any deficiencies before treatment
&/

Choose lower risk formulations
I:I ) Where possible, use ferric derisomaltose instead of ferric
0 carboxymaltose in at-risk patients,* especially in those receiving or
— about to receive denosumab.

Time treatments carefully

— Allow 3 months between intravenous iron and denosumab treatment, . )
D z regardless of risk profile, to minimise the chance of overlapping nadirs in malacia and fractures can be avoided ensur-
= calcium and phosphate levels; however, denosumab doses should not ing patients benefit safely from both iron
be delayed to avoid rebound bone loss and increased fracture risk. repletion and osteoporosis therapies. ~ ET
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Educate patients ’ o ) ) )
A list of references is included in the online version

Encourage patients to report fatigue, muscle weakness, cramps or bone

D pain after iron or osteoporosis treatment. Cola drinks contain high
amounts of phosphate and may help maintain phosphate levels, but
they should not be relied on as treatment or used regularly.
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