
Learning Point of the Article:
Certain intravenous iron therapies are associated with hypophosphatemia and subsequent osteomalacia, and therefore awareness of these 
complications may reduce patient morbidity.

Osteomalacia and Insufficiency Fractures Secondary to 
Intravenous Iron Therapy: A Case Report
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Introduction: Intravenous (IV) iron therapy is associated with hypophosphatemia, and long-term administration may lead to osteomalacia and 
insufficiency fracture. Awareness of this complication could severely reduce patient morbidity. Our patient continued her iron therapy for 17 
months after her initial complaint. After switching iron medications, the patient’s fractures healed completely and she is now pain free.
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Case Report: A 61-year-old woman presented with a fracture in her right femoral neck and a non-displaced fracture in her left femoral neck. After 
total hip arthroplasty and pinning, the patient returned with bilateral insufficiency fractures of the medial tibial plateau. The fractures were 
secondary to her iron medication, ferric carboxymaltose (FCM).
Conclusion: Fibroblast growth factor 23 (FGF23) is a protein that increases renal phosphate wasting and certain parenteral iron therapies may 
increase the activity of FGF23. Most IV iron medications have been shown to cause hypophosphatemia, but literature has indicated that FCM is 
associated with the highest risk of developing hypophosphatemia and possibly osteomalacia.

Abstract

Case Report

The following case represents a serious complication of long-
term intravenous (IV) iron therapy. Ferric carboxymaltose 
(FCM), an IV iron treatment, has become a popular therapy 
due to its effectiveness, low cost [1], and lack of gastrointestinal 
side effects [2]. Here, we describe a case of hypophosphatemic 
osteomalacia and subsequent insufficiency fractures induced by 
FCM treatment. Insufficiency (stress) fractures are incomplete 
microfractures caused by repetitive bone stress overtime, and 
therefore, are commonly seen in military recruits and athletes 
[3, 4]. Insufficiency fractures can also be triggered by normal 
stress when bone is pathologically weakened, as was the case 
w ith our pat ient.  In a  state  of  hy pophosphatemia , 
hydroxyapatite formation is negatively impacted, leading to 
decreased bone mineralization and osteomalacia.

Similar reports of FCM-induced hy pophosphatemic 
osteomalacia with fracture have been reported in Crohn’s 
disease patients [2, 5]. Fibroblast growth factor 23 (FGF23), a 
key regulator of phosphate metabolism, appears to play a major 
role in this complication. Biologically active or intact FGF23 
(iFGF23) down regulates phosphate reabsorption in the 
proximal tubule of the kidney, thus, causing phosphaturia. Our 
body controls excess levels of iFGF23 by cleaving it into an 
inactive form known as C-terminal FGF23 (cFGF23) [6]. It has 
been hypothesized that FCM treatment may disrupt this 
cleavage process, leading to excess iFGF23 and subsequent 
hypophosphatemia [7].
We hope that this case report will make physicians more 
cognizant of the complications of long-term iron infusion 
therapy. FCM-induced hypophosphatemia negatively impacts 
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In December 2016, a 61-year-old woman was referred to our 
orthopedic clinic suffering from bilateral upper thigh pain. 
Amagnetic resonance imaging (MRI) revealed a displaced 
fracture on the right femoral neck and a non-displaced fracture 

on the left femoral neck. Her medical history was characterized 
by hepatitis C with cirrhosis, varices, and hypersplenism, 
leading to thrombocytopenia. She reports she received FCM 
injections every 4 weeks for her anemia. In February 2017, the 
patient underwent total hip arthroplasty on her right side and a 
pinning of her left hip. In May 2017, the patient returned to the 
clinic due to bilateral knee pain. MRI revealed insufficiency 
fractures of the right medial distal femur and right medial tibial 
plateau (Fig. 1a). The left knee demonstrated an insufficiency 
fracture of the medial tibial plateau with extensive surrounding 
marrow edema (Fig. 1c).

bone integrity and overtime, can have debilitating effects on the 
body. When the underlying cause is unknown or incorrectly 
attributed to other factors, we increase the patient morbidity. It 
is easier to attribute insufficiency fractures in a postmenopausal 
woman to age-related osteoporosis than to an issue with 
phosphate metabolism. However, with the knowledge of this 
complication, a proper history could be enough to clue one into 
the true etiology of a patient’s bone disorder.

Case Report

Laboratory data from July 2017 indicated hypophosphatemia 
and increased alkaline phosphatase (Table 1). Serum calcium, 
parathyroid hormone, thyroid-stimulating hormone, and 
Vitamin D, 25-hydroxy were all normal (Table 1). Bone mineral 
density assessment by dual-energy X-ray absorptiometry 
qualified her bone loss as osteoporosis. In March 2018, the 
patient’s hematologist switched her iron medication to iron 
sucrose (IS). After switching medications, her serum phosphate 
and FGF23 levels normalized (Tables 1 and 2) and MRI 
revealed near-complete healing of her insufficiency fractures 
bilaterally (Fig. 1b and d).

Discussion
In this case, we experienced a 61-year-old patient who presented 
with multiple insufficiency fractures. The patient lacked any 
recent trauma and was not exposed to any new or unusual 
repetitive stress. In addition, the location of the stress fractures 
(medial tibial plateau) was fairly uncommon [3, 4]. The lack of 
trauma and unusual placement of the stress fractures could be a 
clue to future physicians that something abnormal is occurring. 
The osteomalacia and subsequent insufficiency fractures 
appeared to have been provoked by the patient’s iron therapy, 
FCM. Similar reports of FCM-induced hypophosphatemic 
osteomalacia with fracture have been reported in Crohn’s 
disease patients and FGF23 appears to play a key role [2, 5]. The 
FGF23 protein is released by osteocytes to regulate phosphate 
metabolism. Intact FGF23 (iFGF23) induces phosphaturia by 
down regulating sodium-dependent phosphate reabsorption in 
the proximal tubule of the kidney. Excess iFGF23 is cleaved into 
inactive cFGF23, but certain IV iron medications may disrupt 
this process.
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Figure 1: (a and c) Magnetic resonance imaging (MRI) of the patient’s right and left knee, 
respectively, from September 2017. There are noticeable insufficiency fractures on the tibial 
plateau bilaterally with surrounding marrow edema. (b and d) The right and left knee, 
respectively, in July 2018, 4 months after switching iron medications. The MRI demonstrates 
near-complete resolution of the previous described insufficiency fracture.

Laboratoryvalues 17-Jul-17 27-Nov-17 09-May-18 Reference range

Phosphorous 1.8 1.7 4 2.5–4.5 mg/dL

Alkaline phosphatase 190 244 140 39–117 IU/L

Calcium 8.9 8.6 9 8.7–10.3 mg/dL

Parathyroid hormone 63 15–65 pg/mL

Vitamin D, 25-hydroxy 30.8 30.0–100.0 ng/mL

Table 1: Lab Values

This table provides the patient’s laboratory values throughout her treatment. Before November 

2017, the patient was prescribed Phospha 250 neutral tablets. The laboratory data from May 

2018 were2 months after the patient’s anemia medication was switched to IS.

Laboratoryvalues 04-Oct-17 27-Jul-18 Reference range

FGF23 361 61 44–215 RU/mL

Table 2: FGF23 Levels

Four months after switching to IS, the patient’s FGF23 levels normalized. 

The decrease in FGF23 corresponded with an increase in serum 

phosphorus and complete healing of her insufficiency fractures.
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Conclusion

Recent mouse [8, 9] and human studies [7] have shown that 
iron deficiency (ID) is associated with increased FGF23 
transcription. There has been speculation that the increase is 
due to hypoxia-inducible factor 1α (HIF1α) [8, 9]. HIF1α 
regulates gene expression and its degradation is iron dependent. 
Therefore, in a state of ID, its half-life and activity are increased. 
In a healthy individual, the increased production of iFGF23 can 
be matched with increased cleavage [6]. Autosomal-dominant 
hypophosphatemic rickets (ADHR) can present with similar 
symptoms as those experienced by our patient, and research 
indicates that the proteolytic cleavage step in ADHR patients is 
compromised, leading to an increased iFGF23 to cFGF23 ratio 
[9]. On the other hand, the increased renal phosphate excretion 
obser ved in tumor-induced osteomalacia is  due to 
inappropriate tumor production of FGF23.
That leads us to understand why iron infusion therapy can lead 
to hypophosphatemia. A randomized control trial comparing 
FCM to iron dextran treatment in ID women showed that both 
iron treatments lowered cFGF23. However, only FCM 
increased iFGF23 and led to hypophosphatemia. The authors 
hypothesized that the preparation of FCM injections, 
specifically the carbohydrate moieties, inhibits the degradation 
of iFGF23 [7]. Thus, IV iron lowers FGF23 transcription, but 
certain therapies may increase the net level of iFGF23 and lead 
to hypophosphatemia. This explains the improvement in our 
patient’s serum phosphate and insufficiency fractures when 
taken off of FCM.
In contrast to our patient’s improvement with IS treatment, 
there have been reports of iron-induced osteomalacia with IS 
[5, 10, 11] and iron polymaltose therapies [12]. A prospective 

study investigating parenteral iron therapy in 8 ID females 
f o u n d  e l e v a t e d  F G F 2 3  l e v e l s  a n d  a c c o m p a n y i n g 
hypophosphatemia with a single infusion of iron polymaltose 
[13]. It appears then that most parenteral forms of iron can lead 
to hypophosphatemia and potentially osteomalacia with long-
term use; although, reviews of literature [14] and prospective 
studies [1,15] have indicated that FCM is associated with a 
higher risk of hypophosphatemia.

It is important for physicians to be aware of the complications of 
IV iron treatment because, as was the case with our patient, a 
delay in diagnosis can lead to increased injury. Seventeen 
months after the patient’s initial complaint of hip pain, her 
medication was changed from FCM to IS. During that time, the 
patient suffered from back, hip, and knee pain and numerous 
osteomalacia-related stress fractures. The eventual change in 
her iron medication resolved her pain and resolved her 
insufficiency fractures. This simple change circumvented the 
need for knee replacement surgery and could help future 
patients prevent unnecessary invasive treatment.
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Clinical Message

We hope our case will reduce patient morbidity by raising 
awareness of the complications of certain IV iron therapies. 
Meanwhile, reviewing the function of FGF23 and its 
relevance to osteomalacia  can increase physic ian 
understanding of this pathology.
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