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Metformin is a biguanide used as a first-line treatment for type 
2 diabetes mellitus (DM). Several adverse effects have been 
reported; metformin-associated lactic acidosis (MALA) is the 
most life-threatening, which may present with a vasodilator 
shock characterized by decreased systemic vascular resistance 
(SVR)1,2,3. 

Norepinephrine is the drug of choice in vasodilatory shock. 
It increases the mean arterial blood pressure (MAP), cardiac 
index (CI), renal perfusion and systemic oxygen delivery4,5. 

Transthoracic echocardiography (TTE) is a non-invasive and 
reproducible bedside modality for hemodynamic monitoring 
of shocked patients, which can monitor the fluid resuscitation 
response and measure the cardiac output (CO)6,7. 

The aim of this case presentation is to highlight the usefulness 
of transthoracic echocardiography as a non-invasive modality 
in the titration of the vasopressor doses in cases of vasodilator 
shock.

THE CASE

A fifty-seven-year-old male presented after fainting. He had 
a history of type II Diabetes Mellitus (DM) and hypertension 
and he was on metformin and amlodipine. Moreover, he 
was an alcohol dependent. On presentation, the patient was 
drowsy with rapid shallow breathing. His vital signs were: 
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Vasodilator shock and metformin-associated lactic acidosis (MALA) are the worst adverse 
effects of metformin toxicity. Systemic vascular resistance (SVR) is known to be decreased 
in vasodilator shock. Accordingly, vasopressors are the treatment of choice of vasodilator 
shock; their effect is via increasing the SVR. Cardiac output can be measured accurately 
and non-invasively using transthoracic echocardiography (TTE).

A fifty-seven-year-old male patient was admitted with vasodilator shock induced by 
metformin toxicity. TTE was used to provide serial measurements of the SVR. Accordingly, 
vasopressor doses were titrated. The patient received vasopressor therapy, standard 
supportive medical treatment, in addition to continuous renal replacement therapy. On the 
sixth ICU day, epinephrine was weaned off, followed by nor-epinephrine on the tenth day. 
The patient was transferred to the ward by the fifteenth day. 
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blood pressure 80/40 mmHg, heart rate 38 beats/min, capillary 
refill time 6 seconds, respiratory rate 40 breaths/minute, SpO2 
85% on 100 % FiO2, and temperature 36 degrees Celsius. His 
venous blood gas showed a high anion gap metabolic acidosis 
with hyperlactatemia.

The patient was intubated and mechanically ventilated. He 
received an initial resuscitation of 2.5 liters of crystalloids 
together with intravenous (IV) atropine and antihyperkalemic 
measures followed by transcutaneous pacing. Norepinephrine 
infusion was commenced and titrated up to 2 mcg/kg/min after 
the insertion of central venous and intra-arterial catheters.

Transthoracic echocardiogram (TTE) revealed a preserved 
global systolic function (EF 57%) and a collapsible inferior vena 
cava. Accordingly, another fluid bolus of 2 liters of crystalloids 
was administered followed by epinephrine infusion that was 
titrated up to a dose of 2 mcg/min. However, the MAP and high 
lactate levels did not improve. The patient was admitted to the 
Intensive Care Unit (ICU), see table 1. 

SVR was calculated after measuring the CO by TEE using 
the formula {80*(MAP-CVP)/CO}13. Guided by the serial 
measurements of SVR, both nor-epinephrine and epinephrine 
doses were titrated up to 4mcg/kg/min, and 4 mcg/min 
respectively, see figure 1. 


