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ABSTRACT 
 

hronic arsenic poisoning can cause a variety of 
symptoms, most commonly reported of which are 
dermatologic and neurologic symptoms but 
pulmonary complications have also been reported. In 
this case report, we present a 17-year-old male who 

came from Lubao, Pampanga where there are known cases of 
chronic arsenic poisoning from a previously identified water 
source. The patient complained of chronic cough, bipedal 
edema, and difficulty in breathing. On admission, the patient 
was tachypneic, tachycardic, and with peripheral oxygen 
saturations as low as 70-80% on room air. The patient had digital 
clubbing, multiple hyperkeratotic papules on the palms and 
soles, and melanosis more on the lower extremities. Other 
family members also had the same skin lesions but did not 
present with respiratory complaints. Arsenic levels were 
determined from urine and bronchoalveolar lavage samples 
which were both low. Chest imaging showed extensive 
bronchiectasis in both lungs. 
 
 
 
 

INTRODUCTION 
 
Arsenic is ubiquitous in the environment and exists in nature in 
the following forms: organic, inorganic, and arsine gas 
(Goldman 2020; Kuivenhoven 2021).  The inorganic form of 
arsenic is highly toxic and is a major concern if it contaminates 
food and water sources. Arsenic is tasteless and odorless which 
makes it a very dangerous poison and is known historically as 
the “King of Poisons” (Parascandola, 2012).  Toxicity with 
arsenic can be acute which is fatal in high doses or chronic with 
low dose exposure. Whichever the case may be, multisystemic 
effects of arsenic can be seen both with acute and chronic 
exposure.  These effects vary and may include dermatologic, 
neurologic, gastrointestinal, and/or respiratory concerns. It has 
also been documented to be associated with various types of 
malignancies.  The highest reported rates of exposure are in India 
and Bangladesh where groundwater have been contaminated 
due to mining and agrochemical production (Kuivenhoven 
2021; Fawell and Macarenhas 2011). Certain localities are 
predisposed to exposure due to natural calamities, such as a 
volcanic eruption, which can deposit large amounts of heavy 
metals into water sources.  This is the case in Pampanga, 
Philippines, being near a volcano with a major eruption in 1991 
(Kuivenhoven 2021, Kleinendorst et al. 2015; Santos 2016).  In 
2015 and 2016, more than a decade after the said eruption, 
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several news articles have reported warnings due to arsenic 
contamination in the water supply with patients presenting 
mostly with hyperkeratosis (Santos, 2016; SunStar Staff 2015). 

 
Long term arsenic exposure leads to different problems in 
various organs of the body. It is said that the hallmark of chronic 
arsenic poisoning is its dermatologic features such as 
pigmentation, depigmentation, and keratosis (Mazumder 2007).  
However, the clinical manifestations of arsenic poisoning may 
vary between different groups and geographic areas 
(Kuivenhoven 2021).  Exact frequencies of clinical features are 
difficult to obtain and it is unclear which factors predispose an 
individual for a specific feature. Of particular interest are its 
respiratory manifestations which can lead to significant 
morbidity and mortality. The underlying pathophysiology seems 
to be dose related but effects seen are probably due to 
inflammation rather than a direct toxic effect to the lungs (Santos 
2016).   Respiratory concerns vary and can range from 
pulmonary malignancy, chronic obstructive pulmonary disease, 
and bronchiectasis (Goldman 2020; Mazumder 2007; Pal et al. 
2015).  
 
Bronchiectasis in arsenic poisoning has been described as early 
as the 1970s but literature with this specific concern is scarce 
(Rosenberg 1974).   A study done by De et al. (2004) looked at 
29 patients with chronic arsenic toxicity that had non-malignant 
lung disease. It showed that COPD was present in 17 (58.6%) 
patients, interstitial lung disease (ILD) in 9 (31.2%) patients, and 
bronchiectasis in 3 (10.4%) patients. In another study by 
Mazumder et al. (2007), it was shown that bronchiectasis is more 
common and severe in those subjects with skin lesions. The 
study recruited 108 subjects with skin lesions attributed to 
arsenic poisoning and 150 subjects without the skin lesion in the 
same locality. Out of the initial 108 subjects with skin lesions, 
33 (31%) reported chronic cough and 27 were subjected to high 
resolution chest computed tomography (CT) scan (6 subjects 
refused the procedure and/or were unable to travel to the 
diagnostic facility). Evidence of bronchiectasis was found in 18 
out of 27 (67%) subjects with skin lesions who reported chronic 
cough. In the group without skin lesions, 18 (12%) out of 150 
subjects reported chronic cough. Of the 18 subjects with chronic 
cough, 11 (7 subjects refused the procedure and/or were unable 
to travel to the diagnostic facility) underwent the same high 
resolution chest CT scan and 3 out of 11 (27%) patients showed 
evidence of bronchiectasis.  
 
Chronic arsenic poisoning should be considered as a differential 
in a patient presenting with bronchiectasis and characteristic 
skin lesions. This case report describes a 17-year-old Filipino 
male who presented with a 4-year history of chronic cough and 
was treated repeatedly with anti-tuberculosis (TB) medications. 
This patient also had a history of skin hypopigmentation and 
keratosis prior to the onset of cough.  Eventually, the patient 
developed worsening dyspnea and bipedal edema which 
prompted several consults. The patient was subsequently 
admitted at the Philippine General Hospital (PGH) where the 
diagnosis of chronic arsenic poisoning was made. Informed 
consent was obtained for this study. 
 
 
CASE PRESENTATION 
 
History  
A 17-year-old male initially presented with a 4-year history of 
chronic cough associated with occasional fever. At the time of 
initial presentation, sputum acid-fast bacilli (AFB) staining and 
tuberculin skin testing were said to be negative. The patient was 
treated for pulmonary TB on the basis of chest x-ray findings, 
signs and symptoms, and a questionable exposure to a source 
case. However, three years prior, the symptoms of cough and 

fever were still present hence, another work-up for pulmonary 
TB was done and the treatment was not completed due to poor 
compliance. In the interim the patient still had cough and 
eventually, one year prior, the patient developed worsening 
dyspnea and bipedal edema. On further probing, it was elicited 
that the patient had dermatologic manifestations prior to the 
onset of the cough which appeared as areas of hypopigmentation 
and keratotic lesions on the palms and soles. The patient was 
eventually brought to the Philippine General Hospital where the 
diagnosis of chronic arsenic poisoning was made. 
 
Physical examination 
Physical examination showed tachypnea and tachycardia, with 
peripheral oxygen saturations of 70-80% on room air. 
Auscultation of the chest revealed diffuse crackles. The patient 
also had digital clubbing, melanosis more on the lower 
extremities, and multiple hyperkeratotic papules on the palms 
and soles.   
 

 
Figure 1: Melanosis on the patient’s lower extremity 

 
Figure 2: Keratotic lesions on palms and soles 

Laboratory examination 
Sputum AFB, TB GeneXpert, and TB culture were all negative. 
The urine arsenic level was found to be normal at <5 mcg/dL 
and arsenic levels in the bronchoalveolar lavage were 
undetectable. A punch biopsy was done and revealed benign 
epidermal hyperplasia. Chest x-ray showed diffused 
reticulonodular densities and hyperinflation (Figure 3). Chest 
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Figure 3: Chest radiograph showing diffuse reticulonodular 
densities and hyperinflation 

 
Figure 4: Chest CT showing bullae and bleb formation, segmental 
atelectasis, and nonspecific pulmonary parenchymal fibrosis 

CT scan revealed bronchiectasis with bullae and bleb formation, 
segmental atelectasis, and nonspecific pulmonary parenchymal 
fibrosis on both lungs (Figure 4).  
 
Pulmonary function test showed an obstructive pattern with a 
low FEV1/FVC ratio (55%). 2D echo showed pericardial 
thickening with left ventricular dysfunction. 
 
 
DISCUSSION 
 
Lubao is a municipality in Pampanga, Central Luzon, 
Philippines where it has been documented to have arsenic 
contamination in its water sources (Kleinendorst et al. 2015). 
Contamination may be due to anthropogenic activities or natural 
sources such as volcanic rock; in this locality, groundwater was 
thought to be contaminated due to a major volcanic event 
occurring in 1991.  In 2014, an index case was diagnosed in PGH 
with chronic arsenic poisoning which led to a multidisciplinary 
evaluation of the community (Sy et al. 2017).  According to the 
World Health Organization (WHO), the acceptable level of 
arsenic in water sources is 10 mcg/L and based on the local 

government’s monitoring, 7 out of 9 water sources of the 
identified index cases were above the limit and ranged from 10-
600 mcg/L (Fawell and Mascarenhas 2011).  
 
Diagnosis for arsenic poisoning involves medical history, 
environmental history, physical examination, and biologic 
monitoring (Goldman 2020).   It should also include efforts to 
document and identify environmental and occupational 
exposure. The physical examination is important because the 
hallmark of chronic arsenic poisoning is seen in its dermatologic 
manifestations. This includes pigmentation, depigmentation, 
and keratosis which has been described to have a “raindrop on a 
dusty road” appearance (Fawell and Mascarenhas 2011; Sy et al. 
2017; Caussy 2005).  The WHO proposed set of case definitions 
(Caussy 2005) distinguishes five types of cases: suspected cases, 
probable cases, clinically confirmed cases,  laboratory 
confirmed cases, and clinically and laboratory confirmed cases.  
Accordingly, a suspected case would have skin lesions of 
pigmentary changes or keratosis.  A probable case is a person 
with melanosis and bilateral keratosis of the palms and soles, or 
unilateral melanosis or keratosis after ruling out arsenicosis like 
conditions.  On the other hand, a clinically confirmed case is 
confirmed by either a “trained dermatologist or an arsenic 
expert”, where laboratory tests include findings of >1mg/kg of 
hair or >1.5mg/kg of nail clippings.  A clinically and laboratory 
confirmed case would be a person who has ingested, for at least 
six months, water with arsenic in concentration in excess of 
prevailing national standards, or a person with arsenic 
concentrations of  >1mg/kg of hair or >1.5mg/kg of nail 
clippings.  

 
There are many differentials for the dermatologic manifestations 
of arsenic poisoning which include pityriasis versicolor, lichen 
planus pigmentosus, and Peutz-Jaeger syndrome, among many 
others (Das and Sengupta 2008).  This is why the environmental 
history and identification of similar lesions in the family and 
community are important. Aside from the skin lesions, the WHO 
case definition requires a documented arsenic level of a water 
source or biomarker testing to confirm exposure to arsenic in the 
environment. There are three samples which are usually 
analyzed in patients as per Goldman (2020).  Their advantages 
and disadvantages are summarized in Table 1. 
 
Table 1: Biomarker testing for arsenic 

Tissue Advantages Disadvantages 

Hair  
 

 

Inorganic arsenic is 
bound in hair 
and fingernails 
and may be 
good indicator 
for recent past 
exposures for 
the amount of 
inorganic 
arsenic 
absorbed. 

 
More useful in 

epidemiologic 
studies. 

 

If arsenic is present in 
air or dust that 
comes into 
contact with hair, 
exogenous 
arsenic would 
also be measured 
thus may provide 
a falsely elevated 
reading.  

 
Lack of standardization 

for analysis. 

Fingernail 

Urine Best measure for 
recent 
exposure, thus 
more useful in 
deciding for 
chelation 
therapy. 

May also measure 
non-toxic arsenic 
compounds from 
diet.  

 
Cannot be used for 

more distant 
exposure 
because arsenic 
is rapidly 
metabolized and 
excreted 
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The case presented fits into the “clinically and laboratory 
confirmed case of arsenicosis” based on the WHO definition due 
to the presence of characteristic skin lesions and documented 
evidence of arsenic contamination in the area of residence. Urine 
arsenic for the patient was normal, thus indicating a more distant 
exposure to arsenic.  
 
Respiratory effects of chronic arsenic poisoning have been 
reported to include cough, shortness of breath, and abnormal 
breath sounds and their prevalence odds ratio increased as the 
concentration of the arsenic in drinking water increased 
(Mazumder 2000). There seems to be a dose response 
relationship between respiratory problems and arsenic 
concentration in drinking water (Parvez et al. 2010).  
Bronchiectasis is estimated to occur in 10% of cases that have 
arsenicosis-induced non-malignant lung disease (De et al. 2004).  
It was also found out that bronchiectasis is more likely to occur 
and more severe in patients with existing skin manifestations 
(Mazumder 2000).  Bronchiectasis in itself has numerous 
differentials and requires a thorough evaluation to ascertain the 
specific cause. Other work-up for bronchiectasis should include 
baseline immune function, sweat chloride test, aspergillosis 
serology, and cilial biopsy. Tuberculosis comes to mind as a top 
differential diagnosis for this case on the basis of signs and 
symptoms, imaging findings, and possible exposure on the 
background of a high TB burden country. However, due to the 
presence of characteristic skin lesions, environmental history of 
arsenic exposure, and negative microbiologic evidence, 
tuberculosis was ruled out.  
 
Treatment for chronic arsenic poisoning remains largely 
supportive; thus treatment includes prevention of further 
exposure, and chelation therapy for selected patients (Goldman 
2020; Caussy 2022).  Chelation is done to hasten arsenic 
excretion and is important in acute poisoning but data in its use 
for chronic poisoning is lacking. The goal for chelation therapy 
is to achieve urinary arsenic concentrations of <5 mcg/dL. The 
patient in this report did not undergo chelation therapy and 
management is primarily directed to improvement in quality of 
life and prevention of further complications.  
 
 
CONCLUSION 
 
This case report presents a patient with chronic cough and 
widespread bronchiectasis associated with skin lesions. The 
importance of environmental exposure and its association with 
dermatologic features is crucial to this case because there is a 
myriad of etiologies for bronchiectasis. Based on the literature 
review, increasing exposure to arsenic may lead to chronic 
respiratory effects. As of now, there are no proven therapies to 
reverse its systemic effects and treatment is largely supportive. 
Education is imperative to prevent further toxicity on the patient 
and community.  
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