A unique case of Lead-Paint Pica in a 14-year-old girl




ABSTRACT

Background: Pica, as defined by the DSM-V, is the persistent consumption of non-nutritive, non-food substances for at least one month, which cannot be explained by developmental stage or cultural norms. While commonly associated with developmental disorders, pregnancy, and iron deficiency, pica can result in serious medical complications, particularly when toxic substances are ingested. 
Aims: This study describes a unique case of pica and elucidate the importance of early recognition and management in order to avoid long-term complications.
[bookmark: _GoBack]Case Description: Here we present a rare case of a 14-year-old female with no significant past medical or psychiatric history who developed lead poisoning secondary to chronic ingestion of lead-based paint. The patient was hospitalized with elevated blood lead levels of 79 mcg/dL, microcytic anemia, and gastrointestinal symptoms, as well as having the characteristic burton lines along the gums. Imaging revealed radio-dense material in the colon, consistent with ingested paint chips. She required chelation therapy, bowel decontamination, and psychiatric evaluation. Her psychiatric assessment revealed compulsive urges to ingest paint, without evidence of underlying psychosis, intellectual disability, or obsessive-compulsive disorder. The patient ultimately completed chelation therapy without further complications with future follow-up with her outpatient primary care provider as well as a referral to outpatient behavioral health resources. 
Conclusion: This case underscores the importance of considering pica in the differential diagnosis for unexplained lead toxicity, especially in the context of iron deficiency. Early recognition and multidisciplinary management are essential to prevent long-term complications.
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INTRODUCTION

The DSM-V defines pica as eating non-nutritive, non-food substances over a period of at least one month that is not explained by someone’s developmental age or explained by someone’s cultural or social background (Al Nasser, 2023). Commonly, infants will start mouthing at about 3-5 months of age, and it will begin to peak until 6-9 months of age. After about 9 months the behavior typically begins to fade (Koterba, 2014). As children grow older, they begin to explore more with their hands, ending this oral stage of exploration. 

Pica itself can present at any age and is likewise common among individuals that are intellectually impaired (McNaughten, 2017), or in women during the perinatal period. Pica can also be associated with schizophrenia (Khosravi 2021), autism spectrum disorder, trichotillomania (hair pulling disorder), and excoriation (skin picking) disorder, obsessive compulsive disorder, and sickle cell disease (Clark et al., 2020). The nature of ingested items is variable, including but not limited to earth (geophagy), raw starches (amylophagy), ice (pagophagia), charcoal, ash, paper, chalk, cloth, baby powder, coffee grounds, and eggshells (Al Nasser, 2023). 

While the exact pathophysiology of pica is currently unknown, the strong association of pica with iron deficiency anemia (IDA) lends credence to the hypothesis that dopamine transmission may be disrupted in this disorder, as iron is a crucial cofactor in dopamine synthesis. Current treatments for nutritive picas are focused on treating the underlying deficiency. Picas associated with ASD are resistant to medications but can be treated with applied behavioral analysis therapy (ABA) (Schnitzler, 2022). 

CASE DESCRIPTION

A 14-year-old girl with no significant past medical history presented to the hospital with complaints of daily headaches, diffuse abdominal pain, generalized body aches, and intermittent constipation. She was admitted for evaluation and management of markedly elevated blood lead levels identified on recent outpatient testing.

Initial venous lead level obtained on September 11, 2024, was 79 mcg/dL. Despite the severity of elevation, chelation therapy had not yet been initiated. The patient denied drug use and reported regular but heavy menses, 8–10 pads daily at the peak, currently on her period at the time of admission. She was taking over-the-counter oral ferrous sulfate (Ferosul) 325 mg daily for iron supplementation at home. A urine pregnancy test was negative on admission.

On arrival, the patient was alert and oriented, in no acute distress. Initial vital signs included blood pressure 117/77 mmHg, pulse 104 bpm, temperature 36.7°C, respiratory rate 16 breaths per minute, and oxygen saturation 99% on room air. Neurologic examination was unremarkable with no focal deficits, tremor, or signs of encephalopathy. Cranial nerves were intact. She displayed a thin bluish-black line along the gingival margins, consistent with Burton lines, a physical exam finding associated with chronic lead exposure. Mild diffuse abdominal tenderness was noted on examination without rebound or guarding.

Laboratory testing was notable for hemoglobin 10.3 g/dL, hematocrit 33.3%, and mean corpuscular volume (MCV) 74.0 fL, consistent with microcytic anemia. Red cell distribution width (RDW) was elevated at 20.3%. Peripheral smear demonstrated target cells. Sodium was 137 mmol/L, and AST was mildly elevated at 37 U/L. Urinalysis revealed minimal bacteria but was contaminated with epithelial cells.







	Lab value
	9/11/24 (admission)
	9/27/24

	Sodium
	142 mmol/L
	137 mmol/L

	potassium
	4.2 mmol/L
	3.8 mmol/L

	chloride
	109 mmol/L
	106 mmol/L

	BUN
	10 mg/dL
	11 mg/dL

	Cr
	0.52 mg/dL
	0.53 mg/dL

	Glucose
	77 mg/dL
	81 mg/dL

	Albumin
	4.1 g/dL
	4.4 mg/dL

	Magnesium
	
	2.0 mg/dL

	calcium
	
	10.3 mg/dL

	AST
	22 IU/L
	37 IU/L

	ALT
	13 IU/L
	20 IU/L

	WBC
	
	10.1 x 10E3/uL

	Hgb
	
	10.3 g/dL

	RDW
	
	20.3 %

	MCV (80-99 fL)
	
	70.7 fL (low)

	platelets
	
	555 x 10E3/uL


Table 1. Selected Laboratory Values on Admission and two-week Follow-up


Poison Control was contacted for management recommendations. Oral chelation therapy with succimer was initiated at 10 mg/kg/dose three times daily for five days, followed by twice daily for 14 days. An alternative dosing regimen of 350 mg/m²/dose was considered but not used in favor of a more conservative treatment dose. 

On hospital day 2, an abdominal radiograph demonstrated numerous small radiodensities scattered throughout the colon, suggestive of retained lead-containing material, likely from ingested paint chips. No radiopaque material was seen in the stomach or small intestine. In response, chelation therapy was temporarily held due to the risk of enhancing absorption of ingested lead. A bowel regimen was initiated, including polyethylene glycol (Miralax) and magnesium citrate, to promote gastrointestinal clearance. Repeat abdominal imaging was planned prior to resuming chelation.

By September 28, the patient had reported episodes of green, watery diarrhea. Follow-up radiography showed no remaining radiodensities within the colon. Chelation therapy was resumed with oral succimer 500 mg three times daily for five days, followed by 500 mg twice daily for 14 days. Daily iron supplementation was continued. Repeat venous lead levels declined to 70.3 mcg/dL on October 3 and 37.1 mcg/dL on October 6, indicating appropriate response to treatment.


	Date
	9/11/24
	9/28/24
	10/1/24
	10/6/24
	10/13/24

	Lead Level
	79 mcg/dL
	64.8 mcg/dL
	70.3 mcg/dL
	37.1 mcg/dL
	34.1 mcg/dL


Table 2. Lead levels during treatment.


	Lab value
	9/27/24
	10/13/24

	RBC morphology
	present
	present

	stomatocytes
	slight
	slight

	Target Cells
	
	slight

	anisocytosis
	moderate
	slight

	hypochromia
	slight
	slight

	microcytes
	moderate
	slight


Table 3. Peripheral blood smear findings prior to reinitiation of chelation therapy and at its conclusion.


Psychiatric consultation was requested to assess the patient’s ongoing ingestion of paint and other non-nutritive substances. The patient reported a two-year history of paint consumption that began while living abroad. She described intrusive urges to eat paint, with mounting internal discomfort if unable to do so. She denied eating paint due to hunger or curiosity and reported no longer consuming other substances such as chalk or plaster. She denied hallucinations, trauma, suicidal ideation, or compulsive rituals.

Mental status examination revealed a calm, cooperative adolescent who appeared her stated age, maintained appropriate eye contact, and demonstrated linear, goal-directed thought processes. She was fully oriented, with no evidence of mood disturbance, psychosis, or cognitive impairment. The patient was performing well in school as a ninth grader and actively participated in Junior ROTC. Her siblings were asymptomatic and had normal lead levels. The family resided in a townhome built in 1900, raising concern for ongoing environmental lead exposure.

Given the persistent, non-nutritive ingestion of lead-containing paint without nutritional or cultural explanation, the patient met DSM-5 criteria for pica. Although the intensity of urges raised consideration of a compulsive component, the absence of intrusive thoughts or ritualistic behavior did not support a diagnosis of obsessive-compulsive disorder. Outpatient psychiatric follow-up was recommended.

The patient completed chelation therapy without further complication. With elimination of retained lead material, improvement in lead burden, and clinical stabilization, she was deemed appropriate for discharge. She was advised to avoid returning to the home environment due to ongoing exposure risk and referred for follow-up with pediatric hematology, psychiatry, and public health services.

DISCUSSION

Pica is characterized by the persistent ingestion of non-nutritive substances and commonly includes items such as chalk, paper, dirt, hair, soap, rocks, and ice. Similar cases of pica-related lead poisoning have been documented, although they are uncommon. For example, Gaitens et al. (2009) reported a case of lead toxicity in a child who ingested lead-contaminated soil in an urban setting, highlighting environmental exposure in high-risk housing. Another report by Karwowski et al. (2021) described lead poisoning in a toddler with developmental delay and pica behaviors involving ingestion of paint chips. Unlike these cases, which often involve young children with developmental or cognitive impairments, our patient is an adolescent without underlying psychiatric or developmental disorders. This contrast underscores the importance of considering pica and lead poisoning in a broader patient population, including otherwise healthy adolescents presenting with unexplained lead toxicity (Singer et al., 2018). This case presents a notable variant of pica involving the ingestion of lead-based paint; one of the few rare cases since the first documented case reported in Queensland, Australia nearly a century ago (Gibson, 1904).

The association between pica and lead poisoning extends beyond the direct ingestion of lead-contaminated substances like soil or paint chips. Iron deficiency, often seen in individuals with pica, increases lead absorption by upregulating the divalent cation transporter in the duodenum. This transporter, which normally facilitates Fe²⁺ absorption, also permits uptake of Pb²⁺, thereby increasing lead absorption in iron-deficient individuals (Kwong, 2004). In this patient, it is unclear whether lead toxicity caused iron deficiency or vice versa. However, her history of heavy menstrual periods suggests chronic iron deficiency as a potential contributor. At presentation, the patient's symptoms of chronic abdominal discomfort, constipation, and unusual cravings raised concern for several potential etiologies. A broad differential included iron-deficiency anemia, gastrointestinal malabsorption (celiac disease), behavioral or neurodevelopmental disorders (autism spectrum disorder, OCD), nutritional deficiencies (zinc or calcium), and environmental toxin exposure, particularly lead poisoning. However, it was the history of ingesting non-nutritive substances, specifically paint chips, and subsequent lab findings that ultimately guided the diagnosis toward pica with associated lead toxicity.

Nutritional factors may further influence pica-related lead toxicity. In an animal model, calcium deficiency significantly increased lead ingestion, while magnesium and zinc deficiencies showed intermediate effects (Snowdon, 1977). In a study of 43 children aged 1 to 6, those with higher blood lead levels had lower calcium and zinc intake and were more likely to fall below recommended nutrient thresholds. A negative correlation between milk consumption and blood lead levels further suggests a protective role for calcium. The incidence of pica was also higher among children with elevated lead levels, supporting a nutritional basis for this behavior (Johnson, 1979).

This patient's admission labs showed no deficiencies in calcium or magnesium with a serum calcium of 10.3 mg/dL and a serum magnesium of 2.0 mg/dL. Although serum zinc levels were not assessed, no clinical signs of zinc deficiency such as dermatitis, hair loss, or diarrhea were noted on physical exam. Nonetheless, zinc testing may be worth considering in similar cases despite it not being routinely performed.

Emerging research into the gut-brain axis provides additional insight into pica pathogenesis. Alterations in gut microbiota have been linked to behavioral changes, with methane-producing bacteria—particularly in the context of Small Intestinal Bacterial Overgrowth (SIBO)—impairing nutrient absorption and contributing to iron and vitamin B12 deficiencies (Margolis, 2021; Wielgosz-Grochowska, 2024). Although this patient had no formal diagnosis of IBS, her history of constipation raises the possibility of such a mechanism contributing to her behavior.

This case illustrates an uncommon form of pica without underlying psychiatric or developmental disorders. Nutritional deficiencies, particularly in iron, calcium, and zinc, are known contributors to this behavior. Recognizing and addressing these underlying causes is essential due to the significant medical complications involved. Environmental lead exposure remains a major concern, particularly through ingestion of lead-based paint in older housing and among immigrant populations from regions with less stringent regulations (Brown & Margolis, 2012). The patient’s continued ingestion of paint both before and after immigration underscores the persistence of pica and the global nature of lead exposure. In this case, as the source of exposure was clearly identified, no environmental home inspection was conducted following discharge. 

This case also highlights broader public health implications. Lead exposure disproportionately affects children in high-risk environments, including substandard housing and underserved communities. Routine screening, especially in high-prevalence areas, along with caregiver education on the dangers of ingesting non-nutritive substances, is critical for prevention. Coordinated efforts among clinicians, public health officials, and housing authorities are essential to identify and eliminate environmental lead hazards.

Lead exposure has well-documented neurodevelopmental consequences, including cognitive deficits, behavioral dysregulation, and long-term academic underperformance (Lanphear, 2005). Although this patient currently demonstrates normal academic performance and no overt neurological deficits, her history of chronic exposure and high lead levels pose a risk for subtle neurocognitive impairments. Effective management of pica-related lead toxicity requires a multidisciplinary approach involving psychiatry, toxicology, nutrition, and social services. Continued follow-up is essential to monitor for recurrence, reassess lead levels, and ensure a safe, lead-free environment for the patient and family.

CONCLUSION

This case underscores the clinical importance of recognizing pica as a potential underlying cause of lead toxicity, even in adolescents without developmental delays, psychiatric history, or overt nutritional deprivation. This patient’s presentation, a previously healthy 14-year-old girl with compulsive ingestion of lead-based paint, highlights the potential for serious medical consequences, including lead poisoning and microcytic anemia. Her case illustrates how pica can occur in the absence of traditional risk factors and may present primarily with physical symptoms rather than psychiatric ones. Early identification and a multidisciplinary treatment approach, including medical stabilization, environmental intervention, nutritional supplementation, and psychiatric assessment, were essential in her recovery. Clinicians must maintain a high index of suspicion for pica in patients - particularly in children and adolescents - with unexplained anemia or heavy metal exposure, as timely diagnosis and intervention can prevent long-term cognitive and physiological complications.
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