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Abstract

Objectives. Patients with advanced cancer present various symptoms as their disease pro-
gresses. Among these, fatigue is a frequent symptom in patients with advanced cancer and
is associated with decreased quality of life (QOL). However, there are few reports regarding its
association with thiamine deficiency (TD).

Methods. We report a case in which we found TD in a patient with advanced lung cancer
who presented with weight loss, significant fatigue, and appeared to have a worsening general
condition, for whom symptoms were dramatically improved within a short period of time by
intravenous administration of thiamine.

Results. The patient was a 76-year-old woman who had been diagnosed with lung cancer and
liver metastases 6 months earlier. Due to interstitial pneumonia, she was not a candidate for
chemotherapy and so palliative care was started. At 8 months after initial diagnosis, the patient
complained of fatigue during a medical examination, so a blood sample was taken. A week
later, she visited the hospital with a cane. She felt extremely fatigued and was unable to stand,
but results from the previous blood test revealed that a TD. The fatigue disappeared 15 minutes
after intravenous administration of thiamine and she was able to return home without the cane.
Significance of results. Fatigue is a frequent symptom in advanced cancer patients, and TD
may be the underlying cause. Inclusion of TD in the differential diagnosis may contribute to
improving patient QOL.

Introduction

Patients with advanced cancer present various symptoms as their disease progresses. Among
these, fatigue, defined as a subjective feeling of tiredness, weakness, or lack of energy, is the most
common symptom in patients with advanced cancer and is associated with decreased quality of
life (QOL; Radbruch et al. 2008; Walsh et al. 2000).

Thiamine, in its biologically active form thiamine pyrophosphate, is an essential coenzyme
for oxidative cellular metabolism. However, as thiamine cannot be synthesized in the body
and the physiological store is small, thiamine deficiency (TD) may occur after 2-3 weeks of
decreased appetite (Sechi et al. 2016).

Wernicke encephalopathy (WE) is a neuropsychiatric disorder that is caused by TD (Sechi
and Serra 2007). Typically, cases present with 3 symptoms: mental state changes, cerebellar
ataxia, and oculomotor dysfunction, but these symptoms are not disease-specific, and only 16%
of patients exhibit all 3 symptoms, while 19% of patients are asymptomatic (Harper et al. 1986;
Onishi et al. 2018). As the most useful diagnostic method at present is awareness by physicians
(Sechi and Serra 2007), there is a need to increase knowledge of clinical symptoms.

Recent studies have reported an increasing number of cases of TD among cancer patients
(Isenberg-Grzeda et al. 2017; Onishi et al. 2021). TD can lead to fatigue due to impaired glu-
cose metabolism. A high rate of patients with advanced cancer, in particular, experience fatigue
(Walsh et al. 2000), so such cases may include patients presenting with fatigue due to TD.
However, to our knowledge, there are no case reports of TD in patients with advanced cancer
whose main symptom is fatigue.
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Here we report our experience with a patient with advanced
lung cancer receiving palliative care who showed significant
fatigue and seemed to have a worsened general condition. The
results of detailed clinical observation and tests revealed a TD,
and the patient was treated with intravenous administration of
thiamine, after which her symptoms improved dramatically within
a short time.

Case report

The patient was a 79-year-old woman who had been diagnosed
with lung cancer and liver metastases 6 months previously. She was
considered for chemotherapy but was not suited due to interstitial
pneumonia. Thereafter, the treatment was to provide palliative care
with outpatient follow-up.

Physical findings included a body weight of 49.1 kg
(BMI = 21.42 kg/m?), which was 6 kg lower than at the time
of initial diagnosis.

The patient was followed up as an outpatient thereafter, but
no disturbance of consciousness or onset of mental illness was
observed during this time. At 8 months after initial diagnosis, the
patient developed shortness of breath, a feeling of weakness in
her legs, decreased physical strength, and weight loss (44.4 kg,
BMI = 19.37 kg/m?). Blood and biochemical tests, including thi-
amine, were conducted to investigate the cause. A blood sample
was taken to test for thiamine as TD is not uncommon in cancer
patients and the patient showed weight loss (Isenberg-Grzeda et al.
2017; Onishi et al. 2018).

Blood and biochemical tests performed the next day revealed
mild hyponatremia, but no findings that could explain the cause
of the fatigue were found (Table 1). It should be noted that blood
results for thiamine were not available at this point as it takes
several days to obtain the results.

One week later, the patient returned to the hospital using a cane.
She felt so tired that it was difficult for her to sit in the waiting room,
so she lay on a bed in the clinic while waiting to be seen. The patient
was so fatigued that she could not even sit on entering the exam-
ination room and immediately lay down on the bed. She had no
disturbance of consciousness or oculomotor dysfunction.

On checking the results for thiamine results from the previous
blood collection, it was found that the thiamine level had fallen
significantly low at 1.8 pg/dL (normal range: 2.6-5.8 pg/dL). The
patient intravenously administered 50 mg of thiamine. When the
patient was examined again 15 minutes later, the patient’s fatigue
had almost completely disappeared and her symptoms had signif-
icantly improved, with the patient able to sit for the examination
and walk around the hospital without a cane. Thereafter, the patient
was able to return home without using a cane. The patient contin-
ued to receive vitamin B1 orally at 75 mg/day. Thereafter, she was
able to live peacefully until passing away 2 months later due to the
progression of her cancer.

Discussion

We experienced a case of fatigue caused by TD in a lung cancer
patient receiving palliative care. Thiamine administration dramat-
ically improved the patient’s symptoms within a short period of
time, and the patient's QOL improved significantly. Given that
fatigue is considered a relatively common symptom in patients
with advanced cancer (Walsh et al. 2000), it is possible that cancer
patients receiving palliative care may include those who experience
these symptoms due to TD.
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Table 1. Laboratory examination
Variable Reference range Unit
White blood cell count 63 35-91 x10%/pL
Red blood cell count 433 376-500 x10%/pL
Hemoglobin 133 11.3-15.2 g/dL
Hematocrit 38.8 33.4-44.9 %
Mean corpuscular volume 89.6 79-100 fL
Mean corpuscular 30.7 26.3-34.3 Pg
hemoglobin
Mean corpuscular 34.3 30.7-36.9 %
hemoglobin concentration
Platelet count 21.3 13.0-36.9 x10%/puL
Total protein 7.6 6.5-8.3 g/dL
Aspartate aminotransferase 33 8-38 U/L
Alanine aminotransferase 16 4-43 U/L
Alkaline phosphatase 163 38-113 u/L
~-Glutamil transpeptidase 171 <48 u/L
Creatinine 0.41 0.47-0.79 mg/dL
Glucose 90 60-109 mg/dL
Hemoglobin Alc 5.4 4.6-6.2 %
Sodium 132 135-150 mEq/L
Chloride 96 98-110 mEq/L
Potassium 4.5 3.5-5.3 mEq/L
Total bilirubin 0.5 0.2-1.2 mg/dL
C-reactive protein 0.71 <0.3 mg/dL
CEA 178 <5.0 ng/mL
Vitamin B1 18 2.6-5.8 pg/dL

The trigger for the blood test for TD was the presence of
weight loss and fatigue. If a blood test for TD had not been
performed, the test data would show only mild hyponatremia, and
this level of hyponatremia would not explain the marked fatigue.
Furthermore, there were no symptoms indicative of WE, such
as impaired consciousness or oculomotor dysfunction, so it is
possible that the fatigue could be regarded as a worsening of the
general condition due to cancer progression. As observed in this
case, it is possible that symptoms caused by TD may be hidden
among symptoms that are easily attributed to the progression of
cancer; therefore, it may be a good idea to perform a blood test for
TD toward a differential diagnosis.

The notable feature of this case is that the patients fatigue
improved dramatically within a short period of time (just 15 min-
utes) after the intravenous administration of thiamine. Thiamine is
a coenzyme in glucose metabolism (Sechi et al. 2016), and research
has shown that administration of the thiamine derivative, thiamine
tetrahydrofurfuryl disulfide, to rats increased their activity levels
within 10 minutes (Saiki et al. 2018). These results support the
rapid improvement in fatigue observed in this case and this should
be kept in mind when dealing with patients entering end-of-life
care.

In patients with WE, eye symptoms improve shortly after treat-
ment, often rapidly; however, the recovery of psychiatric symptoms
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may begin within a few hours to a few days (Donnino et al. 2007).
This seems to indicate that reaction times may vary depending on
the symptoms.

There are several issues related to the treatment of this case.
First, TD was suspected based on weight loss and fatigue, but
thiamine was not administered at the time of blood collection.
Cases in which thiamine levels decreased within a short period of
time in cancer patients have been reported (Uchida et al. 2023),
and in this case as well, the patient’s malaise worsened during the
week after blood collection, suggesting that TD may have contin-
ued to progress. Therefore, thiamine should properly have been
administered at the time of blood collection.

Second, the 50 mg of thiamine was administered intravenously.
In the treatment guidelines for WE (Galvin et al. 2010), there
is no consensus regarding the thiamine dosage in non-alcoholic
patients, but many case reports state that WE can be resolved
with the intravenous administration of 100-200 mg of thiamine.
Although improvement with oral administration of thiamine has
been reported (Onizawa et al. 2022), we believe that the treatment
of the patient in this case should have followed the recommenda-
tions from previous studies and guidelines.

In conclusion, we identified TD as the cause of fatigue in
advanced cancer patients, and experienced a case in which the
patient’s fatigue improved dramatically within a short period of
time after the administration of thiamine. As TD may be the
underlying cause of symptoms often experienced by patients with
advanced cancer, such as fatigue, blood tests for thiamine as part
of differential diagnosis followed by appropriate treatment may
contribute to improving patient QOL.
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