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In 2024, a United Nations report estimated that worldwide, one in 11 (up to 757 million 

people) were facing hunger.1   Food insecurity and famine risk are exacerbated by conflict 

and climate change. Infants and children are frequently the most severely affected, as 

shocking images from Sub-Saharan Africa and Gaza currently attest 

Infants and children with severe acute malnutrition frequently suffer the acute medical 

complication of dehydration from gastroenteritis.2   Reported outcomes for this feared 

combination vary with both severity and healthcare systems, but hospital mortality in the 

range of 30-40% appears typical.3  The World Health Organization (WHO) estimates that 

at least 440,000 children under five years old die from diarrheal disease annually.2    

WHO guidance for rehydration of children with severe acute malnutrition and 

gastroenteritis  with marked dehydration recommends avoiding intravenous rehydration 

in favor of continuous oral or nasogastric rehydration, unless shock is present.4  The 

rationale, perhaps even ‘dogma,’  is that such children are at high risk of fatal, acute heart 

failure with overly rapid rehydration.  This recommendation is not supported by 

randomized trial data but is widely practiced.5  

The GASTROSAM trial published in this issue of the Journal was a prospective, open label, 

randomized controlled trial conducted in Niger, Nigeria, Uganda and Kenya.6  Participants 

were 272 hospitalized infants and children aged 6 months to 12 years with severe acute 

malnutrition and dehydration from gastroenteritis.  They were randomized to one of three 

strategies: current ‘WHO-style’ care – enteral rehydration with two to four hourly feeds 

with intravenous rehydration reserved for a diagnosis of shock;  rapid intravenous 

rehydration with lactated Ringer’s solution at 100ml/kg over three to six hours with 

additional boluses permitted for shock;  or slow intravenous rehydration with lactated 

Ringer’s solution at 100ml/kg over eight hours without additional boluses permitted for 

shock.  

Before discussing the results, we should note that the study design hints at the strength 

of the prevailing guidance to avoid intravenous fluid.   The allocation ratio of 2:1:1 favored  

the enteral rehydration arm, as each intravenous arm had half the participants of the 

enteral arm.  The ethical committee at each center approved a protocol mandating that 

all participants receive care in a closely monitored environment with a dedicated trial 



team. The study was initially designed as a phase II trial to estimate the safety of 

intravenous strategies against a physiological end point of urine output, and to assess 

feasibility of a definitive trial. 7  Initial recruitment was challenging during the coronavirus 

pandemic. In response to new data suggesting mortality to be very high in this setting, the 

trial was redesigned as a superiority trial with 58% as the standard care hospital mortality 

estimate.8  The investigators estimated 80% power to detect a 30% reduction in the 

revised primary outcome of 96-hour mortality – compared between the enteral 

rehydration group and the two intravenous groups combined.   

The results were, to say the least, unexpected. At 96 hours, 11 participants (8%) in the 

oral group and 9 (7%) in the intravenous groups (5 [7%] in the rapid group and 4 [6%] in 

the slow group) had died (adjusted risk ratio, 1.02; 95% confidence interval [CI], 0.41 to 

2.52; P = 0.69).  There were no cases of pulmonary edema or heart failure observed in any 

study arm.  The secondary safety measures were similar in all arms, apart from severe 

hyponatremia, which occurred less frequently with intravenous rehydration. 

As readers, we can respond to these data in two ways.  We might note that the confidence 

intervals around the primary outcome estimates are wide and do not completely exclude 

the possibility of benefit or harm with one strategy over another.  We might add that there 

was no true usual care group, and that the equalization of the outcomes across the 

strategies might have been driven by the intensive oversight of the patients more than the 

rehydration strategy. While these points are valid, they may reflect a bias that favors 

present guidance to avoid intravenous rehydration.  

With an open mind, GASTROSAM should be viewed as a study that seriously challenges 

the perceived risks from intravenous rehydration. The upper bound of 95% confidence 

interval for the true rate of heart failure from these data with intravenous rehydration is 

2.3%.9 Yes, we still need future large trials to define whether these strategies are truly 

equivalent; but, to the best of our current knowledge, intravenous alternatives to enteral 

rehydration result in similar survival rates. Maitland and colleagues have provided 

important alternative treatment strategies for colleagues working in the most challenging 

circumstances.  If additional studies confirm these data, hundreds of thousands of the 

most vulnerable people on our planet may benefit.  
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