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Abstract

Dietary consumption of arsenic is considered the largest source of toxicosis for nonoccupationally exposed
individuals as it can be ingested through contaminated underground water, seafood, animal products, and
crops irrigated with polluted water. We present a case of a 45-year-old Caucasian male who had headaches
and peripheral neuropathy for more than two months. He suspected arsenic poisoning as he has a regular
heavy consumption of seafood and canned sardines. Analysis of urinary arsenic concentration confirmed his
intoxication with arsenic. Yet, since it was of an inorganic form, he was prescribed with symptomatic
treatments only. A symmetrical sensory or motor polyneuropathy featuring more distal impairment is
among the most common neurological findings induced by arsenic toxicosis. Hence, a presenting history of
heavy seafood diet should raise the differential diagnosis of arsenic or heavy metal poisoning and to
investigate accordingly. This case illustrates the importance of taking the dietary regime of any patient
presenting with neuropathy. In addition, the authorities must impose further rigorous surveillance and strict
safety measures on food products and staples to minimize any sources of contamination of any sorts.
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Introduction

Arsenic is a natural chemical element of the earth’s crust that is highly distributed in the environment,
especially underground water as it seeps into it. The inorganic form, or man-made formulas used in
agriculture, mining, and manufacturing are particularly responsible for arsenic poisoning [1]. High levels of
ingestion or inhalation of arsenic results in acute symptoms of arsenicosis. Initially, skin changes (warts and
redness) occur, then other manifestations such as abnormal heart rhythm, upper and lower extremity
tingling, nausea, vomiting, and diarrhoea occur [1]. Arsenic can be ingested through contaminated
underground water, seafood, animal products, and crops irrigated with polluted water [2]. Though the
United States, India, China, and Mexico are among the countries with highest levels of arsenic-containing
groundwater, Saudi Arabia is not known for groundwater drinking [2]. Although arsenic poisoning is under-
investigated in the Kingdom, we report the first case of arsenic poisoning in 2018 at Jeddah, Saudi Arabia.
The study is approved by the Institutional Review Board (IRB) of King Abdullah International Medical
Research Center (KAIMRC).

Case Presentation

A 45-year-old Caucasian male presented to the outpatient clinic with a chief complaint of chronic headaches
for more than two years. He described it to be dull, intermittent (four to five times per month) and in the
occipital region. In addition, sometimes it is pulsating at the frontal region and is associated with noise and
light sensitivity. He reported no loss of consciousness, cognitive decline, nausea, or vomiting. However, two
months after the first presentation he developed progressive bilateral numbness in his upper extremities
and feet.

The physician conducted a thorough neurological examination and reported bilateral tremors in his hands.
Otherwise there was no papilloedema, no relative afferent pupillary defect (RAPD), equal and reactive
pupils, normal extra ocular muscles, normal cognition, tone, reflexes, and gait and no cerebellar or resting
tremors. He is vitally stable but hypertensive (144/82 mmHg), has central obesity, and a BMI of 33.61 kg/m2.
His past medical history includes hypertension, dyslipidemia, and obstructive sleep apnoea (OSA). His
systemic review was unremarkable as there were no gastrointestinal symptoms, severe fatigability,
weakness, sleep disturbance, hair or weight loss, rash, erythema, or fever. He is a healthcare worker with
night on-calls three times a week.

The patient was concerned of arsenic or lead poisoning given his diet which consisted of heavy consumption
of canned sardines and seafood in general, yet he cannot determine the duration of exposure. His worry is
further aggravated due to the fact that his family members were experiencing similar symptoms within the
same time frame.
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Differential diagnoses involved mixed headaches due to his OSA, migraine, or heavy metal toxicosis. The lab
work included full blood count (FBC), heavy metal screening, urine analysis of lead and arsenic, and
magnesium levels. Additionally, he ordered brain MRI, brain CT, abdominal X-ray, nerve conduction study
(NCS), and electrocardiogram (ECG). The results came back unremarkable as there were no signs of toxic
encephalopathy in the MRI, and no radio-opaque densities in the abdomen that might indicate arsenic
deposits. The NCS was normal for both upper and lower extremities and the ECG showed normal sinus
rhythm. His laboratory work was of normal measures except for elevated urine arsenic levels. It was 22+ ug/L
(normal range <15 ug/L) yet unspecified if organic or inorganic. Another urine arsenic analysis was
requested with the instructions of not consuming seafood. The result for the second urine arsenic analysis
came back as 20+ ug/L.

Regarding the management protocol, the literature recommends treatment of only inorganic arsenic
poisoning; so the patient was prescribed symptomatic treatments only and regular follow up. His list of
medications included topiramate (50 mg twice a day), acetaminophen (500 mg oral prn), naproxen (500 mg
oral prn), ibuprofen (400 mg oral prn for 12 days), and diclofenac 1% emulgel (50 g for 90 days).

Discussion

The clinical manifestations of acute arsenic toxicosis include skin changes, abnormal heart rhythm, upper
and lower extremity neuropathy, and gastrointestinal symptoms [1]. In addition, chronic symptoms due to
long-term exposure advance to skin darkening, constant sore throat, and persistent digestive issues [1]. A
characteristic white striae on the fingernails are suggestive of arsenic polyneuritis despite the fact that
arsenic levels in hair and urine might be within normal ranges [3]. These symptoms may start presenting
within five years of intermittent contact and induce some complications of arsenic-related malignancies
such as bladder, blood, and skin cancer in addition to other health problems like diabetes, cardiac diseases,
and neurotoxicity [1]. A symmetrical sensory or motor polyneuropathy featuring more distal impairment is
among the most common neurological findings induced by arsenic toxicosis [4].

Dietary consumption is the largest source of exposure for nonoccupationally exposed individuals as it can be
ingested through contaminated underground water, seafood, animal products, and crops irrigated with
polluted water [5]. Though we already established that Saudi Arabia is not known for groundwater drinking,
nevertheless, its source of arsenic poisoning can mainly be from contaminated rice as a study found that 37
brands of imported rice commonly consumed in Saudi Arabia have arsenic levels above the acceptable
regulatory limits irrespective of soaking or rinsing [6]. Moreover, a study conducted in the Najran area of the
Kingdom determined the concentrations of arsenic in four staple foods (rice, wheat, red meat, and chicken)
and also found elevated levels of arsenic in them [7].

With regard to seafood, almost most fish and shellfish are heavily rich in arsenobetaine, which is the
organoarsenic compound that is responsible for the total urinary arsenic level. Scallops, mussels, and some
seaweed are also full in arsenosugars. They are metabolized to several compounds (mainly dimethylarsinic
acid) that also add to the total urinary arsenic level [8]. The estimated arsenic concentration in seafood in
general is averaged four to five part per million (ppm) [9], which is markedly higher than concentrations
found in grains and cereals, with an average of 0.02 ppm [10].

Diagnosing arsenicosis happens by measuring elevated arsenic levels in the blood, fingernails, hair, or urine.
Although a 24-hour urine test is mostly used with acute exposure cases (few days), according to the United
States Centers for Disease Control and Prevention (CDC), the remaining investigations assess the long-term
exposure of minimally six months [2]. For instance, NCS will show prominent electrophysiological findings
such as pronounced abnormalities in both sensory and mixed nerve conduction and moderate irregularities
in motor conduction [4]. Literature review described an acute or subacute demyelinating polyneuropathy
starting one to three weeks following arsenic exposure [11]. Despite that, these tests only estimate the high
amount of arsenic in the body and cannot determine any imminent adverse effects from exposure [2].

Our literature review found only one reported case of arsenic poisoning in 2015 in Riyadh, Saudi Arabia. It
presented a 39-year-old woman who was on a gluten-free diet for eight years because of her celiac disease.
She presented with loss of appetite, abnormal taste, diarrhoea, headache, insomnia, and impaired short-
term memory and concentration although without skin lesions. Her 24-hour urine test of arsenic
concentration was 682.77 ng/g and her creatinine level was within the normal range. She responded to
chelation therapy with oral dimercaptosuccinic acid and recovered in two weeks. The suspected source of
her arsenic poisoning was rice as she had not eaten seafood nor drank contaminated water [12].

Our patient, however, presented with mild neuropathy in the absence of other systemic manifestation of
arsenic poisoning. It is speculated that the severity of the peripheral neuropathy and the absence of systemic
symptoms are determined by the amount of toxic material ingested and the duration of exposure. Also,
individual factors such as host variability in the hepatic P450 system may contribute to the acuteness of
neuropathy and clinical presentation. The pathophysiology of arsenic poisoning is not well understood, but
it has been suggested that arsenic is primarily destructive to the cell body as segmental demyelination
occurs prior to axonal degeneration [11].
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The present case was limited as we could not track down the canned sardines to test for the arsenic levels
even though our testing and analysis of the inorganic arsenic concentration constitute evidence of exposure
to arsenic. Additionally, the patient was not approachable to gain further clarifications regarding some
symptoms and investigations.

Conclusions

In summary, we presented a case of headache and neuropathy due to canned sardines that were consumed
regularly by our patient and his family. The diagnosis of arsenic poisoning was confirmed by his elevated
urinary arsenic concentration. Since his source was inorganic, the therapy regime consisted of symptomatic
treatment in which it was successful and sufficient for our patient. He resumed his work in the healthcare
field shortly after commencing the treatments without further complaints. This case illustrates the
importance of taking the dietary regime of any patient presenting with neuropathy. Also, the authorities
must impose further rigorous surveillance and strict safety measures on food products and staples to
minimize any sources of contamination of any sorts.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. King Abdullah International
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thru E-CTS with reference number: JED-20-427780-42416. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
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References

1. Cherney K: Arsenic poisoning: symptoms, causes, and treatment . Healthline. 2017,

2. Arsenic. Who.int. (2018). https://www.who.int/news-room/fact-sheets/detail/arsenic.

3. Heyman A, Pfeiffer Jr B, Willett RW, Taylor HM: Peripheral neuropathy caused by arsenical intoxication: a
study of 41 cases with observations on the effects of BAL (2, 3, dimercapto-propanol). N Engl ] Med. 1956,
254:401-409.

4.  Oh §J: Electrophysiological profile in arsenic neuropathy. ] Neurol Neurosurg Psychiatry. 1991, 54:1103-
1105.

5. Schoof RA, Eickhoff ], Yost L], Crecelius EA, Cragin DW, Meacher DM, Menzel DB: Dietary exposure to
inorganic arsenic. Arsenic Exposure and Health Effects III. Elsevier Science Ltd., Amsterdam; 1999. 81-88.

6. Al-Saleh I, Abduljabbar M: Heavy metals (lead, cadmium, methylmercury, arsenic) in commonly imported
rice grains (Oryza sativa) sold in Saudi Arabia and their potential health risk. Int ] Hygiene Environ Health.
2017, 220:1168-1178.

7. Mohamed H, Haris P, Brima E: Estimated dietary intakes of toxic elements from four staple foods in Najran
city, Saudi Arabia. Int | Environ Res Public Health. 2017, 14:1575.

8. Francesconi KA, Tanggaar R, McKenzie CJ, Goessler W: Arsenic metabolites in human urine after ingestion
of an arsenosugar. Clin Chem. 2002, 48:92-101.

9. Bennett BG: Exposure of man to environmental arsenic—an exposure commitment assessment . Sci Total
Environ. 1981, 20:99-107.

10.  Gartrell MJ, Craun JC, Podrebarac DS, Gunderson EL: Pesticides, selected elements, and other chemicals in
adult total diet samples, October 1980-March 1982. ] Assoc Off Anal Chem. 1986, 69:146-161.

11.  Greenberg SA: Acute demyelinating polyneuropathy with arsenic ingestion . Muscle Nerve. 1996, 19:1611-
1613.

12. Hasanato RM, Almomen AM: Unusual presentation of arsenic poisoning in a case of celiac disease . Ann
Saudi Med. 2015, 35:165-167.

2021 Othman et al. Cureus 13(1): €12780. DOI 10.7759/cureus.12780 30f3


http://www.agu.org/-/media/Files/Meetings/AGU-Chapman-Conference-Arsenic-in-Groundwater-of-Southern-Asia.pdf
https://www.who.int/news-room/fact-sheets/detail/arsenic
https://www.who.int/news-room/fact-sheets/detail/arsenic
http://www.nejm.org/doi/full/10.1056/NEJM195603012540901
http://jnnp.bmj.com/content/54/12/1103.short
http://www.sciencedirect.com/science/article/abs/pii/S027323000700013X
http://www.sciencedirect.com/science/article/abs/pii/S1438463917301323
http://www.mdpi.com/1660-4601/14/12/1575/htm
http://academic.oup.com/clinchem/article/48/1/92/5641583
http://www.sciencedirect.com/science/article/abs/pii/0048969781900565
http://academic.oup.com/jaoac/article-abstract/69/1/146/5697563
http://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=2505486
http://annsaudimed.net/doi/full/10.5144/0256-4947.2015.165

	Arsenic Poisoning due to High Consumption of Canned Sardines in Jeddah, Saudi Arabia
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


