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Abstract

Background. Zinc is a micronutrient essential for taste perception and may be prescribed for
dysgeusia in cancer patients undergoing treatment. However, overconsumption of zinc can
lead to copper deficiency, which is likely under-recognized and can present as fatigue, nausea,
anemia, and myelopathy.

Case presentation. A patient in his 70s with multiple myeloma and gastroparesis taking zinc
supplementation to treat dysgeusia for the past 2 years presented with generalized fatigue,
lightheadedness, nausea, neutropenia, anemia, gait disturbance, and worsening numbness and
tingling in the bilateral lower extremities and hands. He was found to have hypocupremia in the
setting of prolonged zinc supplementation and admitted for inpatient treatment with IV cupric
chloride. His symptoms gradually improved over the course of approximately 5-6 weeks.
Conclusions. Clinicians should be vigilant about screening for copper deficiency symptoms in
patients taking zinc supplementation and avoid prolonged courses or overprescribing of zinc.
Hypocupremia should be promptly diagnosed and treated to prevent permanent neurological
deficits.

Introduction

Taste distortion or dysgeusia is a common symptom among cancer patients, with prevalence
ranging from 22% to 85% of cancer patients receiving chemotherapy (Di Meglio et al. 2022;
Ito et al. 2022). Chemotherapy may have neurotoxic effects or inhibit the differentiation or
proliferation of taste buds, impacting taste and smell (Henkin 1994). Sustained inflammatory
state, disruptions in the gut microbiota, radiation to the head and neck causing damage to taste
cells, xerostomia, and oral mucositis may be other causes (Murtaza et al. 2017). Dysgeusia can
have many negative downstream effects such as decreased appetite, malnutrition, weight loss,
cachexia, and worsened quality of life (Holmes 1993; Rosati et al. 2024; Suka et al. 2024; Liang
et al. 2025).

Zinc is a micronutrient essential for taste perception. Some studies have associated zinc defi-
ciency with dysgeusia in cancer patients (Heyneman 1996; Yamagata et al. 2003), with cancer
treatment drugs theorized to affect the binding and chelation of zinc (Comeau et al. 2001). Daily
zinc supplementation ranging from 25 to 100 mg have been suggested to treat dysgeusia for
patients who may have zinc deficiency (Heyneman 1996).

The effects of zinc overconsumption should be considered, however, for clinicians who are
inclined to prescribe zinc empirically for dysgeusia in cancer patients. Short-term effects include
gastrointestinal symptoms such as nausea, vomiting, abdominal pain, diarrhea, as well as fatigue,
weakness, and dizziness (Fosmire 1990). Long-term effects include copper deficiency, ane-
mia and neutropenia, impaired immune function, hepatic dysfunction, and neuronal damage
(Lemire et al. 2008; Morris and Levenson 2017). This case report describes a cancer patient
receiving prolonged zinc supplementation who developed worsening symptoms and was later
found to have copper deficiency requiring immediate treatment.

Case presentation
Initial presentation

A patient in his 70s with multiple myeloma being treated with chemotherapy and prior auto-
stem cell transplant was seen in the hematology clinic for evaluation of neutropenia. Other
past medical history included gastroesophageal reflux disease, Barrett’s esophagus, gastropare-
sis, and benign prostatic hyperplasia (BPH). White blood cell count at the time of hematology
referral was 1.5 K/uL (neutrophil 29.2%), not fully attributable to his multiple myeloma or
treatment-related effects, and hemoglobin ranging from 7.7 to 8.6 g/dL. As for symptoms, he
reported progressive fatigue, nausea, and poor appetite for the past few weeks. He also stated
having worsening numbness and tingling pain extending from the bilateral lower extremities
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to the thighs and new onset tingling in the bilateral hands for
the past few weeks, in the background of known chemotherapy-
induced peripheral neuropathy. His home medications included
acyclovir 800 mg twice a day and sulfamethoxazole-trimethoprim
800 mg-160 mg three times a week for infection prophylaxis,
amoxicillin-clavulanate 875 mg-125 mg twice a day following a
recent hospitalization for fever, morphine sulfate immediate release
7.5 mg every 4 h as needed for cancer-related pain, alfuzosin 10 mg
daily and finasteride 5 mg daily for BPH, and zinc sulfate 220 mg
twice a day for dysgeusia initially prescribed approximately 2 years
ago.

For the neutropenia, lab tests to investigate autoimmune eti-
ologies (rheumatoid factor [RF], anti-neutrophil antibody [ANA])
and a copper level were ordered. The patient’s ANA and RF fac-
tors were undetectable. However, he was found to have a very low
copper level of < 10 mcg/dL. Due to worsening lightheadedness,
nausea, fatigue, and the finding of hypocupremia, he was instructed
to present to the acute care center.

Hospital course

The patient was admitted to the hospital for further management.
Zinc was discontinued. IV cupric chloride infusion of 4 mg daily
was initiated with the plan to administer for a total of 10 days.

The supportive and palliative care team was consulted to assist
with symptom management. The patient reported painful neuropa-
thy with tingling and numbness in the bilateral lower extremities
extending to the upper thighs and bilateral hands. He declined
gabapentin or duloxetine; gabapentin had been ineffective, and he
had discontinued duloxetine due to side effect concerns. He also
reported increase in his chronic lower back pain related to vertebral
compression fractures and lumbar facet arthropathy. Morphine
immediate release oral solution 5 mg every 4 h as needed was
prescribed to treat lower back pain and severe pain from neuropa-
thy. Abdominal imaging revealed constipation, which was treated
with senna tablets and polyethylene glycol daily. He reported that
dysgeusia was no longer an issue.

For nausea with history of gastroparesis, gastroesophageal
reflux disease, and Barretts esophagus, the gastrointestinal
medicine team was consulted. It was determined that nausea was
likely multifactorial due to severe copper deficiency exacerbating
the known gastroparesis. He was given erythromycin three times
a day for 3 days.

The neurology team was also consulted to assess the peripheral
neuropathy. On further neurologic exam, he was found to have
impaired gait, decreased vibration sense in the anterior superior
iliac spine and ankles bilaterally, as well as a positive Romberg test.
The findings were concerning for subacute combined degeneration
of the spinal cord related to copper deficiency. Additional lab work
to check a vitamin B12 level found this to be within normal range
at 945 pg/mL. The neurology team recommended further copper
repletion.

Outcome

The patient reported improvement in fatigue, nausea, and pain
by hospital day 3, as seen in his Edmonton Symptom Assessment
System (ESAS) scores (Table 1). He also reported mild improve-
ment in paresthesia of the lower extremities during his hospital
course. He received 5 days of IV cupric chloride inpatient. He was
discharged with the plan to continue additional copper infusions
in the outpatient setting for 5 more days.
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Table 1. Edmonton Symptom Assessment System (ESAS) scores

Post-
discharge

Symptom Hospital day 2 Hospital day 3 day 39
Pain 8 4 5]
Fatigue 10 5 7
Nausea 10 0 5
Depression 0 0 0
Anxiety 0 0 0
Drowsiness 6 0 5
Shortness of breath 0 0 0
Appetite 3 5 4
Well being 10 4
Sleep problems 6 2 2
Total score 63 16 32

He was seen in the supportive care clinic 39 days post-discharge
and reported some symptom improvement. Fatigue and pain
remained improved overall from his hospital admission. He was
not using any medications for pain or neuropathy. He reported the
numbness and tingling in his lower extremities had diminished
to the knee level. He denied dysgeusia but did report persistent
issues with early satiety, nausea, and constipation. He was advised
to increase laxatives and take metoclopramide 5 mg three times
daily for nausea and early satiety.

Discussion

Copper is an essential mineral for cellular processes including
energy production, red blood cell formation, neurological, and
immune system functions (Scheiber et al. 2013). Copper deficiency
caused by zinc supplementation has been described in prior lit-
erature (Gupta and Carmichael 2023; Magham et al. 2023). Both
copper and zinc are absorbed in the gastrointestinal tract, primarily
in the stomach and small intestine. Excess zinc increases copper-
binding protein metallothionein in the enterocytes, causing copper
to be bound and eliminated with sloughing of intestinal cells; this
ultimately leads to copper depletion (Halfdanarson et al. 2008).

The evidence for zinc supplementation to treat dysgeusia in can-
cer patients has been mixed. Some studies have found zinc can
improve dysgeusia, especially in head and neck cancer patients
(Silverman and Thompson 1984; Ripamonti et al. 1998; Najafizade
etal. 2013), while others have shown no benefit (Halyard et al. 2007;
Lyckholm et al. 2012; Khan et al. 2019). Polaprezinc, a chelated
compound combining zinc and L-carnosine, was found to improve
dysgeusia in pancreatic cancer (Fujii et al. 2018) and head and neck
cancer patients (Watanabe et al. 2010), while no significant differ-
ence in xerostomia or taste was found for patients with hematologic
malignancy (Hayashi et al. 2014).

Clinicians should be aware of additional limitations to zinc
supplementation for dysgeusia. First, it is challenging to detect a
deficiency in zinc, as serum zinc concentration is not a reliable
indicator of insufficiency (King 1990). Therefore, zinc supplemen-
tation is usually initiated on an empiric basis. Second, the serum
zinc level has not been found to be associated with taste acuity
(Bales et al. 1986), and it is difficult to determine when zinc has


https://doi.org/10.1017/S1478951525101478

Palliative and Supportive Care

been adequately supplemented. Therefore, it may be prudent for
clinicians to prescribe zinc supplementation with a predetermined
endpoint in mind, such as 2 months of total treatment to reduce
the risk for copper deficiency.

Non-pharmacologic strategies for dysgeusia have a low risk
to benefit ratio for cancer patients and should also be discussed.
For example, oral care with chlorohexidine and sodium bicarbon-
ate mouthwashes can help with dysgeusia (Magnani et al. 2019).
Nutritional counseling, flavor enhancement, and chemosensory
education may also improve nutritional intake and taste percep-
tion (Schiffman et al. 2007; Rehwaldt et al. 2009). Clinicians may
also provide counseling that some taste and smell alterations can
recover months after completion of cancer treatment (de Vries et al.
2018).

Copper deficiency may be easily overlooked, especially in can-
cer patients who often have high symptom burden due to multiple
factors such as chemotherapy or the cancer itself. It is an under-
recognized cause for cytopenias and myelopathy that is similar in
presentation and imaging as vitamin B12 deficiency (Kumar 2006).
Timely recognition and treatment with copper repletion are criti-
cal; while cytopenia may be reversible with treatment, neurological
deficits to the spinal cord and peripheral nerves may become per-
manent (Gabreyes et al. 2013). This case further highlights the
importance of recognizing zinc supplementation as a cause for cop-
per deficiency. Clinicians should screen for signs of hypocupremia
in patients who are taking zinc for dysgeusia and be mindful of
overprescribing or prolonged use.

Funding statement. This research received no specific grant from any fund-
ing agency, commercial or not-for-profit sectors.

Competing interests. The authors declare none.

References

Bales CW, Steinman LC, Freeland-Graves JH, et al. (1986) The effect of age on
plasma zinc uptake and taste acuity. American Journal of Clinical Nutrition
44(5), 664-669. doi:10.1093/ajcn/44.5.664

Comeau TB, Epstein JB and Migas C (2001) Taste and smell dysfunction in
patients receiving chemotherapy: a review of current knowledge. Supportive
Care in Cancer 9(8), 575-580. doi:https://doi.org/10.1007/s005200100279

de Vries YC, Boesveldt S, Kelfkens CS, et al. (2018) Taste and smell perception
and quality of life during and after systemic therapy for breast cancer. Breast
Cancer Research ¢ Treatment 170(1), 27-34. doi:10.1007/s10549-018-47
20-3

Di Meglio J, Dinu M, Doni L, et al. (2022) Occurrence of Dysgeusia in Patients
Being Treated for Cancer. Nutrition and Cancer 74(8), 2868-2874. doi:10.
1080/01635581.2022.2042569

Fosmire GJ (1990) Zinc toxicity. American Journal of Clinical Nutrition 51(2),
225-227. doi:10.1093/ajcn/51.2.225

Fujii H, Hirose C, Ishihara M, et al. (2018) Improvement of dysgeusia by
Polaprezinc, a Zinc-L-carnosine, in Outpatients receiving cancer chemother-
apy. Anticancer Research 38(11), 6367-6373. doi:10.21873/anticanres.12995

Gabreyes AA, Abbasi HN, Forbes KP, ef al. (2013) Hypocupremia associated
cytopenia and myelopathy: a national retrospective review. European Journal
of Haematology 90(1), 1-9. doi:10.1111/ejh.12020

Gupta N and Carmichael MF (2023) Zinc-induced copper deficiency as a rare
cause of neurological deficit and Anemia. Cureus 15(8), e43856. doi:10.7759/
cureus.43856

Halfdanarson TR, Kumar N, Li CY, et al. (2008) Hematological manifes-
tations of copper deficiency: a retrospective review. European Journal of
Haematology 80(6), 523-531. d0i:10.1111/j.1600-0609.2008.01050.x

Halyard MY, Jatoi A, Sloan JA, et al. (2007) Does zinc sulfate prevent therapy-
induced taste alterations in head and neck cancer patients? Results of phase
III double-blind, placebo-controlled trial from the North Central Cancer

https://doi.org/10.1017/51478951525101478 Published online by Cambridge University Press

Treatment Group (NO01C4). International Journal of Radiation Oncology
Biology Physics 67(5), 1318-1322. doi:10.1016/j.ijrobp.2006.10.046

Hayashi H, Kobayashi R, Suzuki A, et al. (2014) Polaprezinc prevents
oral mucositis in patients treated with high-dose chemotherapy followed
by hematopoietic stem cell transplantation. Anticancer Research 34(12),
7271-7277.

Henkin RI (1994) Drug-induced taste and smell disorders. Incidence, mech-
anisms and management related primarily to treatment of sensory receptor
dysfunction. An Australian Perspective. Drug Safety 11(5), 318-377. doi:10.
2165/00002018-199411050-00004

Heyneman CA (1996) Zinc deficiency and taste disorders. The Annals of
Pharmacotherapy 30(2), 186-187. doi:10.1177/106002809603000215

Holmes S (1993) Food avoidance in patients undergoing cancer chemotherapy.
Supportive Care in Cancer 1(6), 326-330. doi:10.1007/bf00364971

Ito K, Yuki S, Nakatsumi H, et al. (2022) Multicenter, prospective, obser-
vational study of chemotherapy-induced dysgeusia in gastrointestinal can-
cer. Supportive Care in Cancer 30(6), 5351-5359. doi:10.1007/500520-022-
06936-4

Khan AH, Safdar J and Siddiqui SU (2019) Efficacy of zinc sulfate on con-
current chemoradiotherapy induced taste alterations in oral cancer patients:
a double blind randomized controlled trial. Pakistan Journal of Medical
Sciences 35(3), 624-629. doi:10.12669/pjms.35.3.503

King JC (1990) Assessment of zinc status. Journal of Nutrition 120(Suppl 11),
1474-1479. doi:10.1093/jn/120.suppl_11.1474

Kumar N (2006) Copper deficiency myelopathy (human swayback).
Mayo  Clinic  Proceeding  81(10), 1371-1384.  doi:10.4065/81.10.
1371

Lemire J, Mailloux R and Appanna VD (2008) Zinc toxicity alters mitochon-
drial metabolism and leads to decreased ATP production in hepatocytes.
Journal of Applied Toxicology: JAT 28(2), 175-182. doi:10.1002/jat.1263

Liang H, Yang H, Yin L, et al. (2025) Correlation between taste and smell alter-
ations and quality of life in patients treated with radiotherapy for nasopha-
ryngeal carcinoma: a cross-sectional study in China. Supportive Care in
Cancer 33(5), 435. d0i:10.1007/500520-025-09484-9

Lyckholm L, Heddinger SP, Parker G, et al. (2012) A randomized, placebo con-
trolled trial of oral zinc for chemotherapy-related taste and smell disorders.
Journal of Pain & Palliative Care Pharmacotherapy 26(2), 111-114. doi:10.
3109/15360288.2012.676618

Magham K, Han J, Eilbert W, et al. (2023) Severe copper deficiency anemia
caused by zinc supplement use. The American Journal of Emergency Medicine.
72,222.e221-222.€222. doi:10.1016/j.ajem.2023.08.033

Magnani C, Mastroianni C, Giannarelli D, et al. (2019) Oral Hygiene Care
in Patients With Advanced Disease: an Essential Measure to Improve
Oral Cavity Conditions and Symptom Management. The American Journal
of Hospice & Palliative Care 36(9), 815-819. doi:10.1177/104990911982
9411

Morris DR and Levenson CW (2017) Neurotoxicity of Zinc. Advances in
Neurobiology 18, 303-312. doi:10.1007/978-3-319-60189-2_15

Murtaza B, Hichami A, Khan AS, et al. (2017) Alteration in taste perception
in cancer: causes and strategies of treatment. Frontiers in Physiology 8, 134.
doi:10.3389/fphys.2017.00134

Najafizade N, Hemati S, Gookizade A, et al. (2013) Preventive effects of
zinc sulfate on taste alterations in patients under irradiation for head and
neck cancers: a randomized placebo-controlled trial. Journal of Research in
Medical Sciences: the Official Journal of Isfahan University of Medical Sciences
18(2), 123-126.

Rehwaldt M, Wickham R, Purl S, et al. (2009) Self-care strategies to cope with
taste changes after chemotherapy. Oncology Nursing Forum 36(2), E47-56.
doi:10.1188/09.0onf.e47-e56

Ripamonti C, Zecca E, Brunelli C, et al. (1998) A randomized, controlled clin-
ical trial to evaluate the effects of zinc sulfate on cancer patients with taste
alterations caused by head and neck irradiation. Cancer 82(10), 1938-1945.
doi:10.1002/(sici)1097-0142(19980515)82:10

Rosati D, Mastino P, Romeo M, et al. (2024) Taste and Smell Alterations
(TSAs) in cancer patients. Diseases 12(6), 130. d0i:10.3390/diseases12060130

Scheiber I, Dringen R and Mercer JF (2013) Copper: effects of deficiency and
overload. Metal Ions in Life Sciences 13, 359-387. doi:10.1007/978-94-007-
7500-8_11


https://doi.org/10.1017/S1478951525101478

Schiffman SS, Sattely-Miller EA, Taylor EL, et al. (2007) Combination of
flavor enhancement and chemosensory education improves nutritional sta-
tus in older cancer patients. Journal of Nutrition Health ¢ Aging 11(5),
439-454.

Silverman, Jr S and Thompson JS (1984) Serum zinc and copper in
oral/oropharyngeal carcinoma. A study of seventy-five patients. Oral Surgery,
Oral Medicine, Oral Pathology 57(1), 34-36. doi:10.1016/0030-4220(84)
90256-1

Suka M, Katsube A, Fujimoto R, et al. (2024) Incidence and impact of food
aversions among patients with cancer receiving outpatient chemotherapy: a

https://doi.org/10.1017/51478951525101478 Published online by Cambridge University Press

Min Ji Kim et al.

one-year prospective survey. Supportive Care in Cancer 32(12), 810. doi:10.
1007/500520-024-09028-7

Watanabe T, Ishihara M, Matsuura K, et al. (2010) Polaprezinc prevents oral
mucositis associated with radiochemotherapy in patients with head and neck
cancer. International Journal of Cancer 127(8), 1984-1990. doi:10.1002/ijc.
25200

Yamagata T, Nakamura Y, Yamagata Y, et al. (2003) The pilot trial of the
prevention of the increase in electrical taste thresholds by zinc containing
fluid infusion during chemotherapy to treat primary lung cancer. Journal of
Experimental & Clinical Cancer Research: CR 22(4), 557-563.


https://doi.org/10.1017/S1478951525101478

	Prolonged zinc use for dysgeusia causing copper deficiency
	Introduction
	Case presentation
	Initial presentation
	Hospital course
	Outcome

	Discussion
	References


