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CASE REPORT 

Metformin Overdose and Severe Lactic Acidosis
Qandeel Nawadat1, Awais Khalid1, Ajaz Waheed1

ABSTRACT
Metformin belongs to biguanide group of oral 
hypoglycemic drugs which is used in combina-
tion with other oral hypoglycemic agents in 
patients suffering from type II diabetes melli-
tus. It is used with caution in patients with renal 
impairment and liver dysfunction as it is excret-
ed through renal and hepatic routes. 
Metformin toxicity may be intentional or 
accidental and although the actual toxic mech-
anism remains unclear, it is usually associated 
with severe lactic acidosis. This case report is 
about a young female who intentionally 
ingested 30g of metformin, and focuses on 

INTRODUCTION
Metformin is the principal biguanide in 
clinical use. Lactic acidosis is known to be 
the major toxicity of acute or chronic bigua-
nide use.1 Though lactic acidosis remains to 
be the main presentation of metformin 
toxicity, however when used in combination 
with other agents its toxicity can present 
with hypoglycemia as well.2 Metformin 
associated lactic acidosis is commonly seen 
in patients with underlying kidney or liver 
disease but is also observed in cases of acute 
ingestion.3 This case describes a scenario in 
which a young lady overdosed with 
metformin, landed in emergency depart-
ment with severe lactic acidosis and was 
successfully managed with hemodialysis 
and other supportive measures. 

CASE SUMMARY
A young female, 18 years old, with previous-
ly known anxiety disorder on relaxants (10 
mg escitalopram once daily) presented to 
the emergency department with complains 
of shortness of breath, nausea, multiple 
episodes of vomiting, abdominal pain, and 
generalized body weakness. There was no 
history of fever, cough, or chest pain. On 
further inquiry patient gave history of inges-
tion of 30 tablets of metformin/sitagliptin 
(1000mg+2.5mg) making it a total dose of 
30 grams of metformin and 75 milligrams of 
sitagliptin, a day before presentation to the 
hospital. Patient was initially taken to 
another hospital where her gastric lavage 

presentation, emergency resuscitative 
measures, investigations, and definite manage-
ment plan.

This case was reported to show that the 
Metformintoxicity is usually not reported and 
that if we institute early dialysis and reverse the 
high anion gap acidosis,  the chances of surviv-
al can significantly improve.
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INTRODUCTION
Emergency medical care is defined as the 
care provided for a condition in which a 
delay in treatment is likely to result in the 
recipient’s death or permanent impair-
ment.1 Emergency situations are often 
time-critical, and this is more pronounced 
in low and middle-income countries where 
it is stated that at least 45% of deaths and 
36% of the burden of disease require urgent 
care.2 Enhancing pre-hospital care for 
patients that have suffered for trauma as 
well as the training of community and 
hospital provid ers in control of bleeding 
and  other basic lifesaving skills for trauma 
can help in reducing morbidity and mortali-
ty.3-4 Due to lack of a standardized system of 
basic health care in developing countries, 
most people are unaware of their underlying 
comorbidities and their first presentation to 

a healthcare system is because of an emer-
gency. Healthcare in developing countries 
as opposed to developed countries is not 
naturally focused on emergency medical 
care.5 This contrasts with the higher propor-
tion of traumatic injuries that occur in these 
areas which require urgent medical care.5 
Poor methods of transportation, lack of 
infrastructure, lower socio-economic class, 
lack of public awareness about recognizing 
emergencies, unavailability of medical 
equipment and life-saving medicines, and 
untrained healthcare professionals are some 
of the major problems seen in developing 
countries.5-6 The methods to prevent and 
control injuries in these countries are still 
rudimentary and it is concerning because 
majority of the people of the world reside 
there.6          

Pakistan is a developing, lower-middle income country 
with an estimated population of over 207 million inhabi-
tants and a total meagre expenditure of 2.6% of GDP on 
health services.7-8 There is no specific allocation of health 
budget towards emergency medical services. The ambu-
lances services are mostly run by private organizations 
and there is no state-run system of pre-hospital care. In 
the largest province by population, Punjab, provincial 
government has taken an initiative to start a rescue 
service 1122 which provides a helpline to call and has 
paramedics in ambulances.9 In last 14 years, the number 
of calls received were 5.3 million out of which 1.9 million 
emergency calls were about road traffic accidents which 
shows a huge burden of injury related emergencies.9 
Injuries are regarded as one of the top fifteen causes of  
preventable deaths in Pakistan along with diarrhea, septi-
cemia, lower respiratory tract infections and ischemic 
heart disease etc.10 Another study from Karachi, the 
largest metropolitan city of the country,implicates circu-
latory disorders, road traffic accidents, burns and preg-
nancy complications as the main causes of adult deaths.11 
These studies show that an efficient pre-hospital care 
along with dedicated hospital emergency care system is 
desperately needed in the country to ensure better health-
care facilities.11-12,13

Most studies that have been conducted in Pakistan have 
been geared towards assessing the knowledge, attitude 
and practices of the health care professionals dealing 
emergencies. Junaid et al conducted a pilot study in two 
districts of Pakistan where they collected data from rural 
and urban healthcare setups showing high percentage of 
dissatisfaction (98%) among the community participants 
regarding emergency medical services.14 To the best of 
our knowledge, this is the first KAP study of emergency 
medical care in Pakistan. The main objective of this study 
to assess the knowledge, practice, and attitude of the 
general population regarding emergency medical services 
and quality of care in Emergency Departments in an 
urban city of Pakistan.

METHODS AND MATERIALS
Study Design
This was a cross-sectional study carried out between 05th 
June 2018 to 31th July 2018 in Rawalpindi, Pakistan.

Study Population and Settings
All adults (>18 years) were included in the survey through 
convenience sampling. A validated questionnaire was 
distributed among the participants, after verbal consent, 
at various public places including bus-stops, public parks, 
hospitals, colleges, restaurants etc.

Study Tool
 A validated questionnaire was used which consisted of 15 
items. The first 6 questions assessed knowledge whereas 
the second 5 questions were designed to gain insight 
about attitude. The last 4 questions were developed to 
indicate current practice. Variables such as age and 
gender of each participant were also recorded. 

Ethical Approval
Informed consent was secured from each participant 
before administering the questionnaire. The study was 
approved by the Institutional Review Board of Poonch 
Medical College, Rawalakot, Azad Kashmir. 

Data Collection and Analysis
The data was collected by two medical students who 
distributed and collected the questionnaires. Frequencies 
and percentages were calculated. All statistical analysis 
was done using SPSS version 23 (IBM, Armonk, NY, 
USA).

RESULTS
One hundred and ninety-one people participated in the 
survey out of which two-thirds were females (n=127, 
66%) and one-third were males (n=64, 33.51%). Respon-
dents varied in age from 18 to 67 years with a mean age of 
30 years ± 13 SD. The component of the questionnaire 
showing knowledge of the respondents is shown in table 
1, attitude in table 2 and practice in table 3.

DISUSSION
Emergency medical services are still at their infancy in the 
country and mostly private and volunteer organizations 
are sharing the burden to transport patients to emergency 
departments. The largest voluntary ambulance organiza-
tion, EDHI foundation, that covers all the country boasts 
over 1800 vehicles and 2 air-ambulance aircrafts.15 
Another private initiative is Aman foundation, which has 
around 80 ambulances, a command and control center 
with real time tracking and a response time of 18 minutes 
but only covers one province of the country.16 Rawalpindi 
is an urban city of Pakistan with a population of over 5.3 
million.8 It is a developed city with good access to hospi-
tals and the presence of a government authorized  emer-
gency response service. This survey was carried out to see 
the knowledge, attitude, and practices of the general 
population regarding emergency medical services. In our 
study, there was a female preponderance and the age 
distribution excluded the two age extremes. It also did not 
investigate the causes of poor emergency medical 
services; however, it was able to establish that there was a 
lack of trust among members of the population on the 
quality of emergency services and care that were available 
to them.

The survey was carried out in a city where there is a devel-
oped emergency response system and the respondents 
showed a good knowledge about these services. However, 
around 30% of the respondents were still unaware of the 
presence of a number for emergency medical assistance. 
There could be difference in education level of these 
people which led to this difference, but this reflects that 
mass programs are needed for creating awareness about 
the services that are available to the people. The critical 
nature of emergencies was also understood by the partici-
pants as shown by their positive response for early trans-
fer to hospital. A study shows that for every 10 kilometers 
distance from the hospital, the mortality increases up to 
1% so early transfer is of paramount importance.17  

Although 33% of the respondents strongly agreed that 
ambulances are an efficient way to be taken to a hospital, 
75% of the people saw no benefit in transporting patients 
through ambulances. In a surveillance study carried out 
in seven Emergency Departments of tertiary care hospi-
tals, Zia et al showed that only 4.1% of the people utilized 
ambulance services mostly for injuries and elderly 
patients.18 Another study  highlighted various reasons for 
not utilizing ambulance services such as stable condition 
of the patient as perceived by the attendants(45%), delay 
in response by the ambulances (23%), not having enough 

knowledge to call one (23%)  and high expenses (8%).19 
Our study shows a similar response in participants not 
preferring an ambulance, but further studies are required 
to ascertain the reasons behind it. 

One third of the participants thought that an ambulance 
would take 1-2 hours to arrive which may explain why 
majority of respondents (40.31% while at home and 
84.29% while outside their homes) insist that they would 
use a private car or taxi to transport their family member 
to the hospital. This correlates well with another study 
which showed that taxis (45%) and private cars (23%) are 
most frequently used to transport sick patients.19

The division of gender while dealing with emergencies as 
shown in Fig.1 is a noteworthy result from this study. The 
respondents were divided into three main categories with 
86 people in agreement, 67 people in doubt and 38 people 
in disagreement with male paramedics dealing with 
female patients. There was also a difference in 
gender-based response with 73.12% of male respondents 
saying they were unsure while most females (75.56%) 
agreed; a comparison that was statistically significant 
with P-value of <0.001. This might reflect the cultural 
norms, religious inclination, or  educational practices but 
further studies are required to evaluate this effect

Regarding quality of care, 68% of the participants felt that 
paramedics are not trained enough to treat patients. 
Mostly, ambulances are just a mode of transport to and 
from the hospital with a driver and no additional para-
medic staff.20 Even if they are present, no additional man-
agement  is done until the patient reaches a healthcare 
setup so there is a significant delay in the institution of 
correct emergency treatment leading to further increase 
in morbidity and mortality especially in patients of acute 
coronary syndromes, strokes and trauma etc.21

The respondents further showed distrust with the treat-
ment being provided in the emergency departments with 

31% disagreeing and 6% strongly disagreeing. This is 
supported by two studies that show poor public percep-
tion of emergency health services in Pakistan.22,23 The 
factors that could possibly be responsible for this were 
however not considered in this study, but other studies 
have suggested factors like poorly equipped facilities, lack 
of capable staff, and lack of proper care as well as poor 
road infrastructure.23,24 This is in stark contrast to a simi-
lar survey done in Iraq where, although it is conflict-rid-
den, majority of the people trusted their system to 
provide good quality care in case of emergency.25

 

was done, and she was sent home after being 
kept under observation for a couple of 
hours. Next morning, she developed an 
episode of hypoglycemia (27mg/dl) at home 
which was treated with home remedies.

On presentation in our department,  she had 
following vitals: blood pressure: 145/75 
mmHg,  Heart rate: 122 bpm, respiratory 
rate: 26/min, was afebrile, maintaining 
oxygen saturations of 94% at room air and 
her GCS was 15/15. There was no significant 
finding on her systemic examination. 
Initially her random blood sugars were 
463mg/dL whereas her venous blood gases 
showed pH of 6.895, bicarbonate of 6.6 
mmol/l, potassium 5.57 with anion gap of 
29.43. ECG had normal sinus rhythm. 
Further investigations revealed serum 
lactate of  >120mmol/l, creatinine of 2.23 
mg/dl, BUN of 14mg/dl, blood ketones were 
negative. Liver function tests, serum 
amylase, lipase and Creatinine Phosphoki-
nase were all with in normal limits. Total 
leukocyte count was 35,700/dL, whereas 
urinary toxicology screen which included 
amphetamines, barbiturates, cannabinoids, 
opiates and benzodiazepines were all nega-
tive. Patient was initially resuscitated with 
intravenous fluids, a liter of normal saline 
bolus, along with 50 mEq of sodium bicar-
bonate. Nephrology was taken on board, 
4-hour hemodialysis was done in emergency 
room. Her repeat blood gas showed pH of 

7.25 and bicarbonate of 20.7mmol/l. Patient was admit-
ted in critical care unit where she was managed conserva-
tively with maintenance fluids, her blood sugars were 
monitored periodically. Psychiatric input was taken as 
well. Her serial blood gases are mentioned below. 
practices of emergency medical services and care. 

Patient improved clinically, her lab workup showed 
improving trend of creatinine from 2.23 mg/dl to 0.95 
mg/dl and downward trend of leukocyte count to 14,600.  
She was discharged in stable condition on 3rd day of 
admission with follow up in psychiatric and nephrology 
clinics.

DISCUSSION
Oral bioavailability of metformin is 50-60% which 
decreases with increased dose.2 It is dialyzable with 
half-life of 4-9 hours, acts by decreasing gluconeogenesis 
and alimentary canal absorption of glucose and by 
increasing target cell sensitivity to insulin.2,3 Mechanism 
of metformin associated lactic acidosis is complex. It 
promotes the conversion of glucose to lactate in the 
splanchnic bed of small intestine, decreases hepatic 
gluconeogenesis from lactate, pyruvate and alanine which 
results in additional lactate and substrate for lactate 
production.1,3,4

Due to limitations of data available on metformin toxicity, 
the exact toxic dose of metformin remains unknown 
hence any patient presenting with intentional ingestion of 
metformin especially with underlying systemic disease 
such as renal impairment, liver disease or heart failure, or 
children ingesting one or more tablet, should be suspect-
ed for metformin toxicity.1

Toxicity as high as 90 grams with successful outcome has 
been described in literature.2

Metformin associated lactic acidosis is associated with 
high mortality rate (50-60%), and very rare (1:30,000), a 
case series showed that 5 out of 6 patients with pH below 
6.9 and lactate above 25 mmol/l did not survive.5,6,7

Lactic acidosis itself is known for high mortality and 
results when pH is lower than 7.25 and lactate in the 
serum is higher than 5 mmol/l. Two types of lactic acido-
sis are recognized: type A and type B where B is further 
classified into three groups.8,9,10

 Type A: Triggered by hypoxia, which may result 
from tissue hypoperfusion in cases of left ventricle failure, 
reduced cardiac debit, asphyxia, hypoxemia, severe 
anemia or carbon monoxide poisoning.
 Type B 1: In cases of sepsis, acute renal failure, 
hepatic disease, diabetes mellitus, neoplasms, malaria, 
cholera
 Type B 2: Resulting from drug toxicity (bigua-
nides-metformin, fenformin and others like aspirin, 
isoniaside, catecholamines, paracetamol, sodium nitro-
prusside, etc).
 Type B 3: In the cases of increased physical activi-
ty, grand-mal seizures, etc.

Usually the patients presenting with metformin toxicity 
are not fit for hemodialysis but in this case a young other-
wise physically healthy patient had ingested 30 gram of 
metformin and had serum lactate levels of greater than 
120 mmol/l, therefore prompt dialysis, intravenous bicar-
bonate and aggressive fluid resuscitation led to a positive 
outcome. Her acidosis had led to a raised leukocyte count 
and blood sugars secondary to insulin resistance and 
sympathetic overdrive, hence were not aggressively man-
aged rather monitored continuously and normalized once 
acidosis settled.

Sitagliptin, a partially dialyzable drug, with dose clear-
ance of 13.5 % after 3-4 hours of hemodialysis has some 
noticeable side effects including nasopharyngitis, pancre-
atitis, diarrhea, headache, nausea, and constipation some 
of which were observed in this case. Prompt initialization 
of dialysis not only led to the clearance of metformin but 
also sitagliptin leading to a better outcome and early 
resolution of her symptoms.

CONCLUSION
Metformin overdose is not frequently reported. Different 
case series suggest that urgent dialysis and aggressive 
resuscitation is the key to management and if initiated 
early, can lead to survival of patients even with severely 
low pH or raised serum lactate levels.
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INTRODUCTION
Metformin is the principal biguanide in 
clinical use. Lactic acidosis is known to be 
the major toxicity of acute or chronic bigua-
nide use.1 Though lactic acidosis remains to 
be the main presentation of metformin 
toxicity, however when used in combination 
with other agents its toxicity can present 
with hypoglycemia as well.2 Metformin 
associated lactic acidosis is commonly seen 
in patients with underlying kidney or liver 
disease but is also observed in cases of acute 
ingestion.3 This case describes a scenario in 
which a young lady overdosed with 
metformin, landed in emergency depart-
ment with severe lactic acidosis and was 
successfully managed with hemodialysis 
and other supportive measures. 

CASE SUMMARY
A young female, 18 years old, with previous-
ly known anxiety disorder on relaxants (10 
mg escitalopram once daily) presented to 
the emergency department with complains 
of shortness of breath, nausea, multiple 
episodes of vomiting, abdominal pain, and 
generalized body weakness. There was no 
history of fever, cough, or chest pain. On 
further inquiry patient gave history of inges-
tion of 30 tablets of metformin/sitagliptin 
(1000mg+2.5mg) making it a total dose of 
30 grams of metformin and 75 milligrams of 
sitagliptin, a day before presentation to the 
hospital. Patient was initially taken to 
another hospital where her gastric lavage 

Sr. Number Ph Hco3 Pco2 Lactate 

1. 6.89 5.7 30.2 >120 

2. 7.25 20.7 48.0 - 

3. 7.35 20.5 37.3 5.7 

4. 7.41 21.1 33.8 1.9 

Table 1. Lab Measurements
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INTRODUCTION
Emergency medical care is defined as the 
care provided for a condition in which a 
delay in treatment is likely to result in the 
recipient’s death or permanent impair-
ment.1 Emergency situations are often 
time-critical, and this is more pronounced 
in low and middle-income countries where 
it is stated that at least 45% of deaths and 
36% of the burden of disease require urgent 
care.2 Enhancing pre-hospital care for 
patients that have suffered for trauma as 
well as the training of community and 
hospital provid ers in control of bleeding 
and  other basic lifesaving skills for trauma 
can help in reducing morbidity and mortali-
ty.3-4 Due to lack of a standardized system of 
basic health care in developing countries, 
most people are unaware of their underlying 
comorbidities and their first presentation to 

a healthcare system is because of an emer-
gency. Healthcare in developing countries 
as opposed to developed countries is not 
naturally focused on emergency medical 
care.5 This contrasts with the higher propor-
tion of traumatic injuries that occur in these 
areas which require urgent medical care.5 
Poor methods of transportation, lack of 
infrastructure, lower socio-economic class, 
lack of public awareness about recognizing 
emergencies, unavailability of medical 
equipment and life-saving medicines, and 
untrained healthcare professionals are some 
of the major problems seen in developing 
countries.5-6 The methods to prevent and 
control injuries in these countries are still 
rudimentary and it is concerning because 
majority of the people of the world reside 
there.6          

Pakistan is a developing, lower-middle income country 
with an estimated population of over 207 million inhabi-
tants and a total meagre expenditure of 2.6% of GDP on 
health services.7-8 There is no specific allocation of health 
budget towards emergency medical services. The ambu-
lances services are mostly run by private organizations 
and there is no state-run system of pre-hospital care. In 
the largest province by population, Punjab, provincial 
government has taken an initiative to start a rescue 
service 1122 which provides a helpline to call and has 
paramedics in ambulances.9 In last 14 years, the number 
of calls received were 5.3 million out of which 1.9 million 
emergency calls were about road traffic accidents which 
shows a huge burden of injury related emergencies.9 
Injuries are regarded as one of the top fifteen causes of  
preventable deaths in Pakistan along with diarrhea, septi-
cemia, lower respiratory tract infections and ischemic 
heart disease etc.10 Another study from Karachi, the 
largest metropolitan city of the country,implicates circu-
latory disorders, road traffic accidents, burns and preg-
nancy complications as the main causes of adult deaths.11 
These studies show that an efficient pre-hospital care 
along with dedicated hospital emergency care system is 
desperately needed in the country to ensure better health-
care facilities.11-12,13

Most studies that have been conducted in Pakistan have 
been geared towards assessing the knowledge, attitude 
and practices of the health care professionals dealing 
emergencies. Junaid et al conducted a pilot study in two 
districts of Pakistan where they collected data from rural 
and urban healthcare setups showing high percentage of 
dissatisfaction (98%) among the community participants 
regarding emergency medical services.14 To the best of 
our knowledge, this is the first KAP study of emergency 
medical care in Pakistan. The main objective of this study 
to assess the knowledge, practice, and attitude of the 
general population regarding emergency medical services 
and quality of care in Emergency Departments in an 
urban city of Pakistan.

METHODS AND MATERIALS
Study Design
This was a cross-sectional study carried out between 05th 
June 2018 to 31th July 2018 in Rawalpindi, Pakistan.

Study Population and Settings
All adults (>18 years) were included in the survey through 
convenience sampling. A validated questionnaire was 
distributed among the participants, after verbal consent, 
at various public places including bus-stops, public parks, 
hospitals, colleges, restaurants etc.

Study Tool
 A validated questionnaire was used which consisted of 15 
items. The first 6 questions assessed knowledge whereas 
the second 5 questions were designed to gain insight 
about attitude. The last 4 questions were developed to 
indicate current practice. Variables such as age and 
gender of each participant were also recorded. 

Ethical Approval
Informed consent was secured from each participant 
before administering the questionnaire. The study was 
approved by the Institutional Review Board of Poonch 
Medical College, Rawalakot, Azad Kashmir. 

Data Collection and Analysis
The data was collected by two medical students who 
distributed and collected the questionnaires. Frequencies 
and percentages were calculated. All statistical analysis 
was done using SPSS version 23 (IBM, Armonk, NY, 
USA).

RESULTS
One hundred and ninety-one people participated in the 
survey out of which two-thirds were females (n=127, 
66%) and one-third were males (n=64, 33.51%). Respon-
dents varied in age from 18 to 67 years with a mean age of 
30 years ± 13 SD. The component of the questionnaire 
showing knowledge of the respondents is shown in table 
1, attitude in table 2 and practice in table 3.

DISUSSION
Emergency medical services are still at their infancy in the 
country and mostly private and volunteer organizations 
are sharing the burden to transport patients to emergency 
departments. The largest voluntary ambulance organiza-
tion, EDHI foundation, that covers all the country boasts 
over 1800 vehicles and 2 air-ambulance aircrafts.15 
Another private initiative is Aman foundation, which has 
around 80 ambulances, a command and control center 
with real time tracking and a response time of 18 minutes 
but only covers one province of the country.16 Rawalpindi 
is an urban city of Pakistan with a population of over 5.3 
million.8 It is a developed city with good access to hospi-
tals and the presence of a government authorized  emer-
gency response service. This survey was carried out to see 
the knowledge, attitude, and practices of the general 
population regarding emergency medical services. In our 
study, there was a female preponderance and the age 
distribution excluded the two age extremes. It also did not 
investigate the causes of poor emergency medical 
services; however, it was able to establish that there was a 
lack of trust among members of the population on the 
quality of emergency services and care that were available 
to them.

The survey was carried out in a city where there is a devel-
oped emergency response system and the respondents 
showed a good knowledge about these services. However, 
around 30% of the respondents were still unaware of the 
presence of a number for emergency medical assistance. 
There could be difference in education level of these 
people which led to this difference, but this reflects that 
mass programs are needed for creating awareness about 
the services that are available to the people. The critical 
nature of emergencies was also understood by the partici-
pants as shown by their positive response for early trans-
fer to hospital. A study shows that for every 10 kilometers 
distance from the hospital, the mortality increases up to 
1% so early transfer is of paramount importance.17  

Although 33% of the respondents strongly agreed that 
ambulances are an efficient way to be taken to a hospital, 
75% of the people saw no benefit in transporting patients 
through ambulances. In a surveillance study carried out 
in seven Emergency Departments of tertiary care hospi-
tals, Zia et al showed that only 4.1% of the people utilized 
ambulance services mostly for injuries and elderly 
patients.18 Another study  highlighted various reasons for 
not utilizing ambulance services such as stable condition 
of the patient as perceived by the attendants(45%), delay 
in response by the ambulances (23%), not having enough 

knowledge to call one (23%)  and high expenses (8%).19 
Our study shows a similar response in participants not 
preferring an ambulance, but further studies are required 
to ascertain the reasons behind it. 

One third of the participants thought that an ambulance 
would take 1-2 hours to arrive which may explain why 
majority of respondents (40.31% while at home and 
84.29% while outside their homes) insist that they would 
use a private car or taxi to transport their family member 
to the hospital. This correlates well with another study 
which showed that taxis (45%) and private cars (23%) are 
most frequently used to transport sick patients.19

The division of gender while dealing with emergencies as 
shown in Fig.1 is a noteworthy result from this study. The 
respondents were divided into three main categories with 
86 people in agreement, 67 people in doubt and 38 people 
in disagreement with male paramedics dealing with 
female patients. There was also a difference in 
gender-based response with 73.12% of male respondents 
saying they were unsure while most females (75.56%) 
agreed; a comparison that was statistically significant 
with P-value of <0.001. This might reflect the cultural 
norms, religious inclination, or  educational practices but 
further studies are required to evaluate this effect

Regarding quality of care, 68% of the participants felt that 
paramedics are not trained enough to treat patients. 
Mostly, ambulances are just a mode of transport to and 
from the hospital with a driver and no additional para-
medic staff.20 Even if they are present, no additional man-
agement  is done until the patient reaches a healthcare 
setup so there is a significant delay in the institution of 
correct emergency treatment leading to further increase 
in morbidity and mortality especially in patients of acute 
coronary syndromes, strokes and trauma etc.21

The respondents further showed distrust with the treat-
ment being provided in the emergency departments with 

31% disagreeing and 6% strongly disagreeing. This is 
supported by two studies that show poor public percep-
tion of emergency health services in Pakistan.22,23 The 
factors that could possibly be responsible for this were 
however not considered in this study, but other studies 
have suggested factors like poorly equipped facilities, lack 
of capable staff, and lack of proper care as well as poor 
road infrastructure.23,24 This is in stark contrast to a simi-
lar survey done in Iraq where, although it is conflict-rid-
den, majority of the people trusted their system to 
provide good quality care in case of emergency.25

 

was done, and she was sent home after being 
kept under observation for a couple of 
hours. Next morning, she developed an 
episode of hypoglycemia (27mg/dl) at home 
which was treated with home remedies.

On presentation in our department,  she had 
following vitals: blood pressure: 145/75 
mmHg,  Heart rate: 122 bpm, respiratory 
rate: 26/min, was afebrile, maintaining 
oxygen saturations of 94% at room air and 
her GCS was 15/15. There was no significant 
finding on her systemic examination. 
Initially her random blood sugars were 
463mg/dL whereas her venous blood gases 
showed pH of 6.895, bicarbonate of 6.6 
mmol/l, potassium 5.57 with anion gap of 
29.43. ECG had normal sinus rhythm. 
Further investigations revealed serum 
lactate of  >120mmol/l, creatinine of 2.23 
mg/dl, BUN of 14mg/dl, blood ketones were 
negative. Liver function tests, serum 
amylase, lipase and Creatinine Phosphoki-
nase were all with in normal limits. Total 
leukocyte count was 35,700/dL, whereas 
urinary toxicology screen which included 
amphetamines, barbiturates, cannabinoids, 
opiates and benzodiazepines were all nega-
tive. Patient was initially resuscitated with 
intravenous fluids, a liter of normal saline 
bolus, along with 50 mEq of sodium bicar-
bonate. Nephrology was taken on board, 
4-hour hemodialysis was done in emergency 
room. Her repeat blood gas showed pH of 

7.25 and bicarbonate of 20.7mmol/l. Patient was admit-
ted in critical care unit where she was managed conserva-
tively with maintenance fluids, her blood sugars were 
monitored periodically. Psychiatric input was taken as 
well. Her serial blood gases are mentioned below. 
practices of emergency medical services and care. 

Patient improved clinically, her lab workup showed 
improving trend of creatinine from 2.23 mg/dl to 0.95 
mg/dl and downward trend of leukocyte count to 14,600.  
She was discharged in stable condition on 3rd day of 
admission with follow up in psychiatric and nephrology 
clinics.

DISCUSSION
Oral bioavailability of metformin is 50-60% which 
decreases with increased dose.2 It is dialyzable with 
half-life of 4-9 hours, acts by decreasing gluconeogenesis 
and alimentary canal absorption of glucose and by 
increasing target cell sensitivity to insulin.2,3 Mechanism 
of metformin associated lactic acidosis is complex. It 
promotes the conversion of glucose to lactate in the 
splanchnic bed of small intestine, decreases hepatic 
gluconeogenesis from lactate, pyruvate and alanine which 
results in additional lactate and substrate for lactate 
production.1,3,4

Due to limitations of data available on metformin toxicity, 
the exact toxic dose of metformin remains unknown 
hence any patient presenting with intentional ingestion of 
metformin especially with underlying systemic disease 
such as renal impairment, liver disease or heart failure, or 
children ingesting one or more tablet, should be suspect-
ed for metformin toxicity.1

Toxicity as high as 90 grams with successful outcome has 
been described in literature.2

Metformin associated lactic acidosis is associated with 
high mortality rate (50-60%), and very rare (1:30,000), a 
case series showed that 5 out of 6 patients with pH below 
6.9 and lactate above 25 mmol/l did not survive.5,6,7

Lactic acidosis itself is known for high mortality and 
results when pH is lower than 7.25 and lactate in the 
serum is higher than 5 mmol/l. Two types of lactic acido-
sis are recognized: type A and type B where B is further 
classified into three groups.8,9,10

 Type A: Triggered by hypoxia, which may result 
from tissue hypoperfusion in cases of left ventricle failure, 
reduced cardiac debit, asphyxia, hypoxemia, severe 
anemia or carbon monoxide poisoning.
 Type B 1: In cases of sepsis, acute renal failure, 
hepatic disease, diabetes mellitus, neoplasms, malaria, 
cholera
 Type B 2: Resulting from drug toxicity (bigua-
nides-metformin, fenformin and others like aspirin, 
isoniaside, catecholamines, paracetamol, sodium nitro-
prusside, etc).
 Type B 3: In the cases of increased physical activi-
ty, grand-mal seizures, etc.

Usually the patients presenting with metformin toxicity 
are not fit for hemodialysis but in this case a young other-
wise physically healthy patient had ingested 30 gram of 
metformin and had serum lactate levels of greater than 
120 mmol/l, therefore prompt dialysis, intravenous bicar-
bonate and aggressive fluid resuscitation led to a positive 
outcome. Her acidosis had led to a raised leukocyte count 
and blood sugars secondary to insulin resistance and 
sympathetic overdrive, hence were not aggressively man-
aged rather monitored continuously and normalized once 
acidosis settled.

Sitagliptin, a partially dialyzable drug, with dose clear-
ance of 13.5 % after 3-4 hours of hemodialysis has some 
noticeable side effects including nasopharyngitis, pancre-
atitis, diarrhea, headache, nausea, and constipation some 
of which were observed in this case. Prompt initialization 
of dialysis not only led to the clearance of metformin but 
also sitagliptin leading to a better outcome and early 
resolution of her symptoms.

CONCLUSION
Metformin overdose is not frequently reported. Different 
case series suggest that urgent dialysis and aggressive 
resuscitation is the key to management and if initiated 
early, can lead to survival of patients even with severely 
low pH or raised serum lactate levels.
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INTRODUCTION
Metformin is the principal biguanide in 
clinical use. Lactic acidosis is known to be 
the major toxicity of acute or chronic bigua-
nide use.1 Though lactic acidosis remains to 
be the main presentation of metformin 
toxicity, however when used in combination 
with other agents its toxicity can present 
with hypoglycemia as well.2 Metformin 
associated lactic acidosis is commonly seen 
in patients with underlying kidney or liver 
disease but is also observed in cases of acute 
ingestion.3 This case describes a scenario in 
which a young lady overdosed with 
metformin, landed in emergency depart-
ment with severe lactic acidosis and was 
successfully managed with hemodialysis 
and other supportive measures. 

CASE SUMMARY
A young female, 18 years old, with previous-
ly known anxiety disorder on relaxants (10 
mg escitalopram once daily) presented to 
the emergency department with complains 
of shortness of breath, nausea, multiple 
episodes of vomiting, abdominal pain, and 
generalized body weakness. There was no 
history of fever, cough, or chest pain. On 
further inquiry patient gave history of inges-
tion of 30 tablets of metformin/sitagliptin 
(1000mg+2.5mg) making it a total dose of 
30 grams of metformin and 75 milligrams of 
sitagliptin, a day before presentation to the 
hospital. Patient was initially taken to 
another hospital where her gastric lavage 
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INTRODUCTION
Medication errors are frequent in the emer-
gency department (ED). The unique operat-
ing characteristics of the ED may exacerbate 
their rate and severity. They are associated 
with variable clinical outcomes that range 
from inconsequential to death.1 This audit 
was aimed to see the frequency and nature 
of medication errors so that the process can 
then be improved. 

METHOD
In our audit, thirty files of various patients 
were randomly selected on convenience 
basis from 1st August to 31st August 2016 
from the Emergency Department, Shifa 
International Hospital, Islamabad. Physi-
cian orders were checked for prescribed 
medication and the following 7 parameters 
were analysed for any errors:
1. Form: injection/infusion/tablet/-
syrup/ampoule
2. Name: generic/brand
3. Dose
4. Units: mg/gm/ml/cc/litres/mcg
5. Route: IV(Intra-venous)/ IM(In-
tra-muscular)/ PO(per oral)/ IN(Intra-na-
sal)/ Nebs(Nebulisation)
6. Administration: Any special 
instructions e.g. over 2 hours/stat/continu-
ous infusion/after test dose etc.
7. Signatures of the prescribing 
doctor.
Frequencies and percentages of correct and 
incorrect entries were calculated.

RESULTS:
A total of 213 prescriptions were reviewed 
from the thirty patient files during the entire 
month. The results are shown in Table 1.

The form of medication was not mentioned 
in 9.9% of the prescription order which is 
very dangerous for the patient as incorrect 
orders can lead to harm. Brand names were 
used commonly instead of generic names 
which can result in confusion among the 
dispensing pharmacist as many medications 
have similar names with slight differences in 
spelling leading to grave errors. This 
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case series showed that 5 out of 6 patients with pH below 
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accounted for most of the errors (125/220, 
58.7%) identified during our audit and this 
is the area where most efforts need to be 
focused upon. Other common mistakes 
included not mentioning the strength of 
fluid for example 0.9% Normal saline, 10% 
dextrose water etc, specific type of medicine 
was not mentioned such as prescribing insu-
lin but not mentioning whether regular, long 
acting or short acting is required. There 
were quite some spelling mistakes in order-
ing medication. The correct dose was not 
mentioned, routes of medication were 
missed, and some prescriptions carried no 
signatures, or the writing was illegible so 
that the ordering doctor was not easy to 
identify. These errors and frequencies are 
also presented in a pie chart.
 
DISCUSSION
Emergency department has the unique fast 
paced care delivery which has the potential 
for increased risk of medication error. 
Emergency physicians (Eps) are not very 
familiar with their patients due to limited 
contact time during the stay of the patient in 
the department. This limited exposure 
results in less than optimal history at times 
and incomplete drug list at other times when 
multiple attendants give drugs lists different 
from each other. The shift pattern of the EP 
work also bars the continuity of care, thus 
putting them at the disadvantage of 
prescribing medications with incomplete 
knowledge. During odd hours of the night, 
the safety check in terms of the pharmacist 
may also not be available thus increasing the 
risk of medication error not being identified 
and promptly corrected. EPs must often 
administer a potentially dangerous medica-
tion on an emergency basis to a critically ill 
or injured patient, increasing the risk that 
critical safety checks may be omitted. Lastly, 
a reliance on oral orders, which is inherent 
in emergency medicine, increases the risk 
that a potentially ambiguous medication 
order is misinterpreted or misunderstood 
and thus administered without check, 
resulting in medication error.2

Prescribing medication and administration is a very 
complex task with an inherent risk of error that needs to 
be understood in order to provide safer care to the 
patient. Each stage of drug ordering and delivery which 
includes prescribing, transcribing, dispensing, adminis-
tration, and monitoring can be the source of a breach 
causing harm to the patient.1 In order to prevent the med-
ication error that leads to adverse events, a full disclosure 
to the patient’s treating physician and to the patient is 
required. In order to avoid the punitive culture, the hospi-
tals should implement a system for confidential 

reporting of all medication errors as part of their quality 
assurance programs. Details of these errors should also 
be part of the patients record for the future utilization.1 
This helps patients themselves and their treating physi-
cians regarding decision making in the future. All such 
medication errors can be viewed as an important learning 

exercise to achieve a zero defects system.2 All emergency 
departments must strive to build systems with this goal in 
mind to enhance the trust of the patients on their process-
es and care delivery. 

Switching to electronic medication ordering can be a 
potential solution to care for all these parameters. There 
will be no issue of legibility of hand-written prescription 
or incorrect spellings. The system will generate generic 
names for each medicine giving the options to choose 
from intravenous to oral preparations with standard 
doses of each form. Such systems are in place through out 
hospital in in-patient areas, but emergency department 
still remains a critical place for which this still has to be 
implemented. Any potential drug interactions in the 
prescription can be identified by the electronic system 
and can also alert the physician about possible drug aller-
gies. Till the time manual prescription orders are in place, 
educating doctors about prescription writing and confir-
matory checks by the nursing staff and pharmacist can 
reduce these grave errors which might result in harm to 
patients.

CONCLUSION 
Medication errors are frequent in emergency depart-
ments. The audit showed that the most frequent mistake 
was to use brand names in place of generic names (56.8%) 
and the least frequent error was to write a wrong dose of 
medication (4.1%) which can cause the most damage to 
the patient in terms of being over or under treated. We 
conclude by suggesting that a process of continuous 
learning is established to improve the system. In addition 
to that, check points either manual or computerised 
should be in place to minimise any such error to occur.
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