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OBJECTIVES

• Understand the epidemiology, clinical characteristics, 
 and suspected causes of Mesoamerican Nephropathy.

• Appreciate the emerging role of heat in chronic kidney disease.
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Mesoamerican Nephropathy (MeN)



Diabetes: ~ 15%
HTN: ~ 7%
No diagnosis: ~ 67%

Mesoamerican Nephropathy (MeN)

Science 2014
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Mesoamerican Nephropathy (MeN) Demographics

• Coastal, low altitude
• Pacific vs. Caribbean
• Agricultural workers
• Other manual laborers
• Males >> Females
• 40% men in some communities

Common risk factor across countries and communities is strenuous labor in hot, humid climates



Mortality rate/100,000 from kidney disease
in the Americas

What is a hotspot?

O’Donnell NDT 2010



Clinical characteristics of MeN

Consistent
Young age

No traditional risk factors
Minimal proteinuria

Small echogenic kidneys
Bx: tubulointerstitial dz

>> glomerular dz

Frequent

Hyperuricemia
Family history

Sometimes

Hyponatremia
Hypokalemia

HypoMg
Leukocyturia



• Heat and heat stress are the common risk 
factor across high risk occupations.

• Risk of MeN highly correlated with heat 
stress of specific job tasks.

• Risk of MeN increases with rising 
temperature within regions.
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Epidemiological evidence that heat causes MeN



Climate.gov

Rising temperatures worldwide



Leading suspects . . . 

Heat
Infectious
Leptospirosis, Hantavirus

(Malaria, Dengue, Zika, etc.)

Toxins
Agrichemicals
Aristolochia

Heavy Metals
Lead

Nickel
Cadmium

Arsenic

Medications
NSAIDs

Gentamicin



Kew  et al. 1969, 1970

Heat-induced CKD in South African Miners
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Cyclic AKI episodes

>10% of workers had acute or sub-acute kidney injury
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Workers present with:
Elevated Temperatures
Elevated Creatinine
Symptoms of volume loss
Sterile Urine

Biopsies from Sugarcane workers with AKI
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Why the restricted range of CKDu?

India

Sri LankaMeN



What is unique about this environment?

?



What is unique about the inhabitants?



Rationale:

1. People working under similar conditions 
and exposed to similar risk factors in many 
other tropical climates do not develop kidney 
disease at high rates

2. Hard to explain why some workers get 
kidney disease while others working side 
by side do not get kidney disease

Genetic Studies of Mesoamerican Nephropathy



Genetic Susceptibility to Mesoamerican Nephropathy?

PNAS 2025



• Genetic Variants in OPCML associated with Mesoamerican 
nephropathy

• OPCML is a brain gene originally described in vasopressin-
secreting cells of the hypothalamus

• Protective variants associated with enhanced urine 
concentrating capacity among sugarcane workers

• Mouse knock-out models suggest OPCML regulates salt and 
water handling, temperature regulation



Lancet Planet Health 2024



3.7 ml/min/year faster eGFR decline in hottest sites vs. median temperature sites



• MeN occurs in “hotspots” where one common element is strenuous labor 
in hot, humid climates

• Repetitive AKI episodes may lead to accumulated kidney injury

• Biopsies tend to show tubulointerstitial nephritis with varying degrees of 
inflammatory infiltrate

• There are differences in susceptibility between populations and between 
individuals within a population

• Other environmental factors are probably important in specific hotspots

TAKE HOME MESSAGES



Questions
Which feature of Mesoamerican Nephropathy is correct:

 a. Occurs about equally in males and females
 b. Associated with high grade proteinuria
 c. Hard to distinguish from diabetic nephropathy
 d. Often associated with high uric acid levels

Mesoamerican Nephropathy is one presentation of CKDu. Other major hotspots of CKDu include:

 a. Sri Lanka and India
 b. Australia and New Zealand
 c. The Balkan states
 d. South America
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