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Xining, August 2004

These guidelines are established to inform the medical services onsite, who are directed to solve high altitude health problems, about the definition, diagnosis, treatment and prevention of the most common high altitude diseases. The health problems associated with life at high altitude are well documented, but health policies and procedures often do not reflect current state-of-art knowledge. Most of the cases of high altitude diseases are preventable if onsite personnel identify the condition and implement appropriate care. 

This consensus statement has been developed by medical/scientific experts from the Committee experienced in the recognition and prevention of high altitude diseases.
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Introduction

Three of the four main Andean countries in South America (Bolivia, Colombia, Ecuador, Perú) have their capitals at high altitude (La Paz, Bogotá, Quito). In Asia, Afghanistan, Bhutan, China and India have 10, 45, 2 and 2.5% of their populations living above 2,500 m. A proportion of 5 to 10% of these inhabitants living in the high altitude areas of South America and Asia may lose their adaptation to high altitude and develop CMS and other related diseases. 

The process of urbanization of high altitude areas is associated with a greater risk of chronic high altitude diseases. Moving the patients to lower altitudes, the only treatment actually proposed,  is seldom feasible due to the socio-economical problems involved. A satisfactory knowledge of the epidemiology of these diseases, and insights of an adequate prevention will resolve an important health problem and will contribute to stabilize populations instead of performing migration under difficult conditions. 

At present, various authors use different terms to denote similar or related altitude diseases. These diseases include: chronic mountain sickness, Monge’s disease, high altitude heart disease, symptomatic pulmonary hypertension, etc. The aim of this statement is to unify information and diagnosis criteria.

 

“Monge's disease”

(Chronic Mountain Sickness of  respiratory type?, or Chronic Mountain Erythrocitosis ??)

- Exclusion criteria*
i.
The consensus group considers that a diagnosis of CMS should be made in persons without chronic pulmonary diseases such as pulmonary emphysema, chronic bronchitis, bronchiectasis, cystic fibrosis, lung cancer. 

ii.
Males with hemoglobin values less than 18 grams per 100 ml of blood and females with hemoglobin values less than 16 grams per 100 ml of blood are excluded from the diagnosis of CMS.

iii.
Persons living below an altitude of 2500 m are excluded from diagnosis of CMS.

(*CMS Consensus Working Group. Proposal for scoring severity in chronic mountain sickness. Background and conclusions of the CMS Working Group. Adv Exp Med Biol. 2003;543:339-54).  

- Definition of the disease

A clinical syndrome of loss of adaptation to life at high altitude, which occurs in natives or residents at altitudes above 3,000 m, but that in some susceptible subjects may develop at lower altitudes. Monge’s Disease of respiratory type is characterized by excessive erythrocytosis and hypoxemia. It may be classified as primary, or secondary (with presence of underlying conditions). A Monge’s Disease of cardiac type (or vascular type??) is considered when the syndrome is associated with the occurrence of congestive cardiac insufficiency (see pg xx).


- Diagnosis  of the disease

Clinical signs and symptoms:

Headache, dizziness, breathlessness and/or palpitations, sleep disturbance, fatigue, localized cyanosis, burning in the palms of the hands and soles of the feet and dilatation of the veins, muscle and joint pain, loss of appetite, lack of mental concentration and alterations of memory.  

The clinical symptoms disappear on going down to lower altitude or sea level. 

Scoring System:

breathlessness and/or palpitations
sleep disturbance
cyanosis
dilatation of veins
paresthesias

For each of the above, if absent, 




score = 0
 if occurrence is once or twice a month; 
  


score = 2

 if  occurrence is 3 or more a month or severe     


score = 4

headache 

tinnitus

For each of the above, if absent, 




score = 0
 if occurrence is once or twice a month; 
  


score = 3
 if  occurrence is 3 or more a month or severe     


score = 6

Scoring for blood hemoglobin concentration (gm/100 ml): 


Males: greater than 18, but less than 21
 


score = 0

21 or greater



  


score = 6


Females: greater than 16, but less than 19


 
score = 0
           19 or greater






score = 6


Overall Scoring System yields a maximal possible score of 38.  

CMS assessment by score is as follows:

No CMS 


overall score = 0 through 9

Mild CMS 


overall score = 10 through 16 

Moderate CMS 

overall score = 17 through 22 

Severe CMS 


overall score = 23 or higher 

Other findings:

Hypoventilation and/or  abnormal matching of ventilation to perfusion may be present

Severe hypoxemia: arterial oxygen saturation (SaO2) ≤85% in both genders.

(Lorna thinks that we should have different levels of SaO2 for the different altitudes, Almaz, consider that the level of  SaO2 must be 90%).

Moderate or slight pulmonary hypertension
Moderate or slight muscularization of the pulmonary arteries
Moderate or slight right heart hypertrophy

Occasional occurrence of congestive cardiac insufficiency

(Lorna concern is how these findings are going to be operationalized)

- Intrinsic factors contributing to onset of condition

History of lack of acclimatization to high altitude

History of lack of respiratory sensitivity to hypoxia

Hypoventilation, particularly during sleep
Overweight

Menopause

 

- The treatment

The ideal treatment is migration to low altitude but alternatives include phlebotomy to reduce hematocrit and oxygen administration to improve blood oxygenation. 

Phlebotomy can be done alone or with volume re​placement (isovolemic hemodilution), being the latter the better choice because the im​provement of symptoms is long-lasting. Pharmacological attempts to reduce erythro​cy​tosis have been carried out with methylxanthines, adrenergic and angiotensin converting enzyme inhibi​tors.

Me​droxyprogesterone (20-60 mg/day for 10 weeks) increases ventilation and normalizes PaO2 and PAO2 with a parallel drop in hematocrit and subse​quent reduction of symptoms. Almitrine (3 mg/kg) increases PaO2, pH and respiratory fre​quency. Oxygen supplementation improves blood oxygenation and reduce blood erythropoietin.

 

 “Cardiac Chronic Mountain Sickness” 

(Cardiac Chronic Mountain Disease, Chronic Mountain Sickness vascular type??, Chronic Mountain Right Heart Failure?, or Altitude Cor Pulmonale ???)

 Co-Chairs : Marco Maggiorini (ISMM, Switzerland) and 

                     Tianyi Wu (……., China).

(I think we need more input in this part, or, are you thinking in a different Consensus for pulmonary hypertension ??)
 

- Definition of the disease

A clinical syndrome of loss of adaptation to life at high altitude, which occurs to natives or residents. It is characterized by excessive pulmonary hypertension and moderate hypoxemia, with or without excessive erythrocytosis. 

 

- Diagnosis of the disease

Clinical signs and symptoms:

Dyspnea, cough, sleep disturbance, irritability, feet edema, oligurea. The clinical symptoms disappear on going down to lower altitude or sea level. 

 

Pulmonary criteria : Severe pulmonary hypertension. Pulmonary artery pressure (Torr), 24 or greater.

Proposed Scoring System by Almaz Aldashev

· ECG criteria of CMS by Minnesota codes (1982):
- A code 1-0 







score = 0 
- Codes 2-3, 9-4-2 






score = 3
- Codes 3-2, 2-3, 9-4-2 





score = 6
· Level of mean pulmonary arterial pressure:
- Less than 25 mm Hg 





score = 0
- 25-30 mm Hg 






score = 3
- More than 30 mm Hg 





score = 6
Other findings:

Moderate hypoxemia

Hypereactivity of the vascular pulmonary tree
Excessive pulmonary vasoconstriction

Excessive muscularization of the pulmonary arteries

Right heart hypertrophy

 

- Intrinsic factors contributing to onset of condition

History of lack of acclimatization to high altitude

History of excessive  pulmonary vasoconstriction in response to hypoxia

Hypoxemia during sleep
 

- The treatment

The ideal treat​ment is migration to low altitude but alternative proposals to be proved should be directed to the reduc​tion of pulmonary hypertension.

Calcium channels blockers as nifedipin (20-30 mg/12 h), NO inhalation (40 pp for 15 min), NO 15 pp plus O2 50% , as well as prostaglandin and phosphodiesterase inhibitors have demonstrated to decrease hypoxemia, pulmonary hypertension and the alveolar – arterial gradient.
 

“Cardiac Subacute Mountain Sickness (infantile or adult)”

 

Co-Chairs : ???

- Definition of the disease

A subacute clinical syndrome (weeks or months) with important cardiac and pulmonary vascular pathology, which occurs to lowlanders who migrate to altitude (infantile or adults) and eventually may occur in highlanders. It is characterized by excessive pulmonary hypertension and moderate hypoxemia. 

 

- Diagnosis of the disease

Clinical signs and symptoms:

Dyspnea, cyanosis, facial and/or feet edema, cough, sleep disturbance, irritability, oligurea.

 

Cardio-Pulmonary criteria : Marked signs of pulmonary hypertension and congestive heart failure.

Other findings:

Hypereactivity of the vascular pulmonary tree
Excessive pulmonary vasoconstriction

Right heart hypertrophy

- Intrinsic factors contributing to onset of condition

History of lack of acclimatization to high altitude

History of pulmonary hypertension
 

- The treatment

Migration to low altitude or alternative proposals directed to the reduc​tion of pulmonary hypertension.

Calcium channels blockers as nifedipin (20-30 mg/12 h), NO inhalation (40 pp for 15 min), NO 15 pp plus O2 50% , as well as prostaglandin and phosphodiesterase inhibitors have demonstrated to decrease hypoxemia, pulmonary hypertension and the alveolar – arterial gradient.

 

- Extrinsic factors contributing to onset of high altitude diseases

Altitudes above 3,000 m

Delay in recognition of early warning signs

No health plan to identify and treat excessive polycythemia

Lack of education and awareness of high altitude illnesses

 

- Considerations for risk reduction

Encourage proper education regarding chronic high altitude illnesses.

Ensure that in high altitude hospitals, clinical examination includes specific questions regarding high altitude diseases (should we put the relevant questions here??).

Provide medical services onsite directed to solve high altitude health problems.
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