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SDGs & Toxicology 

3.4 .2 ‘suicide mortality rate’, 
3.5.1 coverage of treatment interventions for substance abuse disorders, 

3.5.2 harmful use of alcohol, 

3.9.3 mortality rate attributed to unintentional poisoning.

3.8 To achieve universal health coverage, including......, access to quality 

essential health-care services & ... access to... vaccines for all 



SDG 3: health targets & linkages with toxicology
3.1 By 2030, reduce the global maternal mortality ratio to less than 70 per 100,000 live births 

3.2 By 2030, end preventable deaths of newborns and children under 5 years of age, with all countries aiming to 

reduce neonatal mortality to at least as low as 12 per 1,000 live births and under-5 mortality to at least as low as 

25 per 1,000 live births 

3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat hepatitis, 

water-borne diseases and other communicable diseases 

3.4 By 2030, reduce by one third premature mortality from non-communicable diseases through prevention and 

treatment and promote mental health and well-being 

Suicide mortality rate 

3.5 Strengthen the prevention and treatment of substance abuse, including narcotic drug abuse and harmful use of 

alcohol 

3.5.1 coverage of treatment 

interventions for substance abuse 

disorders, 3.5.2 harmful use of alcohol

3.6 By 2020, halve the number of global deaths and injuries from road traffic accidents 

3.7 By 2030, ensure universal access to sexual and reproductive health-care services, including for family planning, 

information and education, and the integration of reproductive health into national strategies and programmes

3.8 Achieve universal health coverage, including financial risk protection, access to quality essential health-care 

services and access to safe, effective, quality and affordable essential medicines and vaccines for all 

UHC coverage index

3.9 By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water and 

soil pollution and contamination 

3.a Strengthen the implementation of the World Health Organization Framework Convention on Tobacco Control 

in all countries, as appropriate 

3.b Support the research and development of vaccines and medicines for the communicable and non-communicable 

diseases that primarily affect developing countries, provide access to affordable essential medicines and 

vaccines, in accordance with the Doha Declaration on the TRIPS Agreement and Public Health, which affirms 

the right of developing countries to use to the full the provisions in the Agreement on Trade-Related Aspects of 

Intellectual Property Rights regarding flexibilities to protect public health, and, in particular, provide access to 

medicines for all 

AV & antidote coverage 

3.c Substantially increase health financing and the recruitment, development, training and retention of the health 

workforce in developing countries, especially in least developed countries and small island developing States 

3.d Strengthen the capacity of all countries, in particular developing countries, for early warning, risk reduction 

and management of national and global health risks 

IHR capacity and emergency 

preparedness 



Targets and indicators of SDG 3

3.4 By 2030, reduce by one-
third the premature mortality
from noncommunicable
diseases through prevention
and treatment and promote
mental health and wellbeing

3.4.2 Suicide mortality rate

3.5 Strengthen the prevention
and treatment of substance-
abuse, including narcotic drug-
abuse and harmful use of
alcohol

3.5.1 Coverage of treatment interventions
(pharmacological, psychosocial and
rehabilitation and aftercare services) for
substance-abuse disorders

3.5.2 Harmful use of alcohol, defined
according to the national context as alcohol
per capita consumption (aged 15 years and
older) within a calendar year in
liters of pure alcohol

Source: Sustainable Development Goal targets, http://www.un.org/sustainabledevelopment/sustainable-development-goals/.



3.9 By 2030, substantially

reduce the number of deaths

and illnesses from hazardous

chemicals and air, water and

soil pollution and

contamination

3.9.1 Mortality rate attributed to

household and ambient air pollution

3.9.2 Mortality rate attributed to

unsafe water, unsafe sanitation and

lack of hygiene (exposure to unsafe

Water, Sanitation and Hygiene for All

(WASH) services)

3.9.3 Mortality rate attributed to

unintentional poisoning

Source: Sustainable Development Goal targets, http://www.un.org/sustainabledevelopment/sustainable-development-goals/.





Road Map Priorities, Goal and Phases



Burden of Toxicology
Morbidity & Mortality of Poisoning in Bangladesh  

Hospital Tier Morbidity Mortality

Govt. Medical College 7th (5.9%) 6th (2%)

District Hospital 7th (6.9%) 5th (3.3%)

Upazila Health Complex 7th (1.6%) 4th (4.9%)

Private Medical College No data

Management is an exception

Private Hospital  No data

Management is an exception

Note: Poisoning is ‘Police Case’, ‘Illegal’

Amin R, Islam Q T (2018). Bangladesh J Medicine ; 29 : 49-50 Health Bulletin-2017



Substance used for acute poisoning and outcome 2008-09

All Survivors Deaths Mortality

Unknown 2061 (36%) 2050 (37%) 11 (7%) 1%

Benzodiazepine/other sedative 714 (12%) 710 (13%) 4 (3%) 1%

Organophosphate/Carbamate 672 (12%) 567 (10%) 105 (70%) 16%

Rat killer 382 (7%) 379 (7%) 3 (2%) 1%

Snake bite/puffer fish/insect bite/sting 370 (6%) 366 (7%) 4 (3%) 1%

Other medication 360 (6%) 360 (6%) 0 (0%) 0%

"Street/Stupefying agent 331 (6%) 330 (6%) 1 (1%) 0%

Household cleaning chemical 183 (3%) 183 (3%) 0 (0%) 0%

Kerosine 167 (3%) 166 (3%) 1 (1%) 1%

Other pesticide/insecticide 164 (3%) 162 (3%) 2 (1%) 1%

Other chemical/acid 97 (2%) 90 (2%) 7 (5%) 7%

Tricyclic/other antidepressant 76 (1%) 76 (1%) 0 (0%) 0%

Ethanol 52 (1%) 48 (1%) 4 (3%) 8%

Methanol 38 (1%) 34 (1%) 4 (3%) 11%

Paracetamol 32 (1%) 32 (1%) 0 (0%) 0%

Copper sulphate 23 (0%) 21 (0%) 2 (1%) 9%

Herbal medicine 12 (0%) 9 (0%) 3 (2%) 25%

Datura plant 12 (0%) 12 (0%) 0 (0%) 0%

Illicit drugs 7 (0%) 7 (0%) 0 (0%) 0%

Miscellaneous 179 (3%) 179 (3%) 0 (0%) 0%

Total 5746 5595 151 3%



News_15.11.18





Conceptualizing a Pluralistic Health System 

Source: Adapted from Elliot et al. (2008) AMR; STEPS Working Paper 84 ;ISBN: 978-1-78118-228-4 



Toxicology teaching in MBBS course

• Medicine: Poisoning and drug overdose Lecture 6 hrs

• Paediatrics: Accidental poisoning and drowning 2 hrs

• Forensic Medicine: Toxicology 20 hrs

• No Clinical placement

• Assessment on Clinical Toxicology- very little



Toxicology Care

• In teaching hospitals (Government medical college hospitals)

Clinical care is being provided by Internist/Paediatrician, no

dedicated ward/corner. Exception, ‘24/7 Snakebite Clinic’, CMCH.

• DH and UZHC: usual health service. Good number of physicians

trained at Private MCH having no/little exposure to poisoning

and envenomation.

• Poisoning management guideline is old (2007)

• No regular training course dedicated to poisoning, some

arranged by TSB (16=410), few arranged by DGHS on snakebite

• Management of poisoning and envenomation: discretion of

individual care provider.

• Logistics for diagnosis and management inadequate.



Emergency care

• ‘Emergency care is an essential component of

universal health coverage (SDG 3.8)- a critical

mechanism for ensuring accessible, affordable, high-

quality care- and for many people around the world,

it is the primary point of access to the health system’.



WHO Emergency Care System Infographic

Source: WHO, http://www.who.int/emergencycare/emergencycare_infographic/en/.
Note: H = hospital; WHO = World Health Organization.

All around the world, acutely ill and injured people seek care every day.
Frontline providers manage children and adults with injuries and infections,
heart attacks and strokes, asthma and acute complications of pregnancy. An
integrated approach to early recognition and management saves lives. This
visual summary illustrates the essential functions of a responsive emergency
care system and the key human resources, equipment, and information
technologies needed to execute them. The reverse side addresses elements
of governance and oversight.

• Bystander response
• Dispatch
• Provider response

• Patient transport
• Transport care

• Reception
• Emergency unit care
• Disposition
• Early inpatient care

www.who.int/emergencycare ·  emergencycare@who.int

• Assessment
• Resuscitation
• Intervention
• Monitoring

Allied
health
worker

Clerical
staffProvider 

Triage Screening Registration

Reception of patients

Handover

• Positioning
• Intervention
• Monitoring

Provider Driver



Access to Emergency Care

Source: World Health Organization, http://www.who.int/emergencycare.
Note: H = hospital; ICU = intensive care unit; OT = operating theatre; PHC = primary health clinic.

Basic triage, 
recognition, 
resuscitation, 
and referral

Triage,
recognition,
resuscitation,
and advanced
care

Patients may receive definitive care, ending the acute episode,

at multiple levels of the system or may require transfer for additional care.

Transport and Transfer



Burden of Disease That Can Potentially Be Addressed by Prehospital
and facility-based Emergency Care in LMIC Countries

Source: Thind and others 2015 (data from WHO 2013).
Note: DALYs = disability-adjusted life years; LMICs = low- and middle-income countries; YLD = years lived with disability; YLL = years of life lost.



Victim of an envenoming bite by an unidentified snake on admission 

at a tertiary referral hospital in Chittagong, Bangladesh 

Note multiple tight ligatures applied to the arm

Harris J B, et al. Toxins 2013, 5, 2533-2571; doi:10.3390/toxins5122533



Causes of Death after Snake-bites in Bangladesh

• Neurotoxic envenoming

– Cobras (Naja kaouthia, Naja naja) 

– Kraits (Bungarus species)

• Many die on the way to hospital

→ 27 bite victims admitted dead (red dots) at CMCH

Population density shaded (highest = violet)

Chittagong
Medical
College
Hospital

INDIA

INDIA

MYANMARBay
of

Bengal





Schematic diagram of the intervention, 
southeastern Nepal

Sharma S K et al. (2013). Am. J. Trop. Med. Hyg., 89(1):  145–150



Snake bite victim held firm on the motorcycle, 
southeastern Nepal

Sharma S K et al. (2013). Am. J. Trop. Med. Hyg., 89(1):  145–150



Reported no. and incidence of snake bites and deaths before and during 
intervention programs in 4 village development committees, SE Nepal*

Characteristic

Pre-intervention 

period (April-

October 2003)

Intervention

period (April-

October 2004)

RRR (95% CI)

No. snake bites 305 187

Incidence of snake 

bites

502/100,000 315/100,000 0.373 (0.245–0.48)

No. deaths† 32 1

Incidence of deaths† 53/100,000 2/100,000 0.968 (0.809–0.999)

Case-fatality rate 10.5% 0.5% 0.949 (0.695–0.999)

*RRR = relative risk reduction; CI = confidence interval. †Deaths caused by snake bites only.

Sharma S K et al. (2013). Am. J. Trop. Med. Hyg., 89(1):  145–150

• Organizing low-cost pre-hospital systems was associated with a
dramatic decrease in snakebite mortality in Nepal.







• Pre-hospital treatment of poisoning and envenomation- not

standardized and harmonized

• Protocols for management of common prevalent poisoning (OP,

methanol, puffer fish for example) not equally followed

• AV use varies widely (in different dose)

• Assisted respiratory, renal and other critical care support and

ancillary treatment are not equally available and followed

• Poison information service is not available.
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Toxidrome: Cholinergic



Key Diagnoses Associated with Critical Syndromes

Difficulty breathing Shock Altered mental status

Airway injury and inflammation Sepsis Coma

Foreign body Gastroenteritis and 
diarrhea

Delirium

Pneumohemothorax Bradycardia Hypo- and hyperglycemia

Pneumonia Hemorrhage Hypoxia

Pleural effusion Cardiac valvular disease Hypo- and hyperthermia

Asthma Abnormal cardiac rhythm 
or cardiac failure

Electrolyte or thyroid abnormality

Chronic obstructive pulmonary 
disease

Gastrointestinal bleeding Liver disease

Anemia Tension pneumothorax Kidney disease

Myocardial ischemia Anaphylaxis Poisoning and envenomation

Cardiac failure Spinal cord injury Psychosis

Pericardial effusion Seizure

Pulmonary embolism Stroke

Drug overdose Tumor

Chest wall injury Traumatic brain injury

Paralysis Central nervous system infections, including HIV-related

Note: HIV = human immunodefi ciency virus.

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities: Improving Health and Reducing
Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction and Development/The World Bank.



Fundamentals of organized emergency care

• Basic pre-hospital care and transport

• A dedicated area and standards for hospital-based

emergency care

• A core of nonrotating providers trained in the care of

emergencies and assigned to the emergency unit.

Lacking in many low- and middle-income countries
(LMICs)



Essential Package of Emergency Care

Protocols with Training and Capacity to Perform

Crosscutting policy interventions
Primary health center

First-level 
hospital

Referral and
specialized 
hospitals

Recognition of danger 
signs in children and 
adults

Acuity-based 
triage of children 
and adults

• Ensure that the National Ministry of Health has a directorate
dedicated to emergency care (not limited to disaster response).

Vital signs 
measurement

• Conduct a standardized national assessment of the emergency care
system (using the WHO ECSA or a similar tool) to identify gaps and
inform system development.

BLS ALS
• Ensure that emergency care is explicitly incorporated into the 

National Health Plan.

Neonatal resuscitation 
(including kangaroo 
care and thermal care 
for preterm newborns)

Full supportive 
care for preterm
newborns

• Establish national legislation ensuring access to emergency care
without regard to ability to pay.

Basic approach to 
difficulty in breathing, 
shock, altered mental 
status, trauma

Advanced 
approach to 
difficulty in 
breathing, shock, 
altered
Mental status, 
trauma

Advanced 
condition 
specific 
algorithms 
for life 
threatening 
Conditions

• Ensure that hospitals at all levels include dedicated emergency
units—areas dedicated to the provision of emergency care and staffed
with at least a core of nonrotating personnel who are specifically
trained in the care of emergency conditions.

• Disseminate dedicated training for emergency care across cadres,
including training in basic emergency care for all prehospital
providers, basic emergency care training for all cadres of facility-based
providers who treat patients with emergency conditions, dedicated
emergency care training integrated into undergraduate medical and
nursing curricula, and residency or specialist training programs in
emergency medicine.

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities: Improving Health
and Reducing Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction and Development/The World Bank.



Essential Package of Emergency Care contd….

Emergency Unit Procedures

Primary health center First-level hospital
Referral and

specialized hospitals

Endotracheal intubation

Oral and nasal airway placement

Bedside swallow evaluation

BVM ventillation Mechanical Ventilation

Noninvasive positive

pressure ventilation

Oxygen administration

IV fluid infusion

(peripheral) for neonates,

children, adults

IV infusion (central)

Pericardiocentesis

Defibrillation Pacing

Cardioversion (including

synchronized)

Safe physical restraint

NGT placement

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities: Improving Health and Reducing
Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction and Development/The World Bank.



Essential Package of Emergency Care contd….

Emergency Unit Procedures

Primary health center First-level hospital
Referral and

specialized hospitals

Passive rewarming techniques Active invasive rewarming
techniques

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities:
Improving Health and Reducing Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction
and Development/The World Bank.



Essential Package of Emergency Care contd….

Laboratory Services

Primary health center First-level hospital
Referral and

specialized hospitals

Point of care testing:

glucose

Point of care HIV testing.

Laboratory complete blood

counts, simple coagulation

studies, urea, and electrolytes.

Comprehensive

laboratory services for

emergency diagnoses,

including troponin and

cardiac markers, blood

gas, thyroid studies,

therapeutic drug levels

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities:
Improving Health and Reducing Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction
and Development/The World Bank.



Medications

ABCDEs

Primary health center First-level hospital
Referral and

specialized hospitals

Oral steroids IV steroids (for airway, CNS

Inhaled bronchodilator Nebulized bronchodilator

IM adrenaline IV adrenaline

IV fluids for rehydration

Transfusion (whole blood, FFP,

packed red blood cells)

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities:
Improving Health and Reducing Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction
and Development/The World Bank.



Essential Package of Emergency Care contd….

Antidotes 

Primary health center First-level hospital
Referral and

specialized hospitals

Activated charcoal Naloxone Antithyroid agents

Bicarbonate infusion

Atropine

Antivenin

Pyridoxine

Oral Vitamin K IV Vitamin K

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities:
Improving Health and Reducing Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction
and Development/The World Bank.



Essential Package of Emergency Care contd….

CNS

Primary health center First-level hospital

Referral and

specialized 

hospitals

Oral antipsychotic IM & IV antipsychotic

Oral and rectal

benzodiazepine

IM & IV benzodiazepine

IV analgesia

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities:
Improving Health and Reducing Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction
and Development/The World Bank.



Priorities for action: Toxicology Care 1 

• Ensure that the national ministry of health has a directorate dedicated to
Emergency Care (not limited to disaster response).

• Conduct a standardized national assessment of the ECS (using the WHO ECSA
or a similar tool) to identify gaps and inform system development.

• Ensure that Emergency Care is explicitly incorporated into the national health
plan.

• Establish national legislation ensuring access to Emergency Care without
regard to ability to pay.

• Ensure that hospitals at all levels include dedicated emergency units—areas
dedicated to the provision of emergency care and staffed with at least a core of
nonrotating personnel who are specifically trained in the care of emergency
conditions.

• Disseminate dedicated training for Emergency Care across cadres, including
training in basic emergency care for all pre-hospital providers, basic emergency
care training for all cadres of facility-based providers who treat patients with
emergency conditions, dedicated emergency care training integrated into
undergraduate medical and nursing curricula, and residency or specialist
training programs in emergency medicine.

Reynolds T A et al. (2018). Strengthening Health Systems to Provide Emergency Care. In: Diseases Control Priorities: Improving Health and Reducing
Poverty. (Edited. Jamison DT et. al.), 3rd Edition, Vol.: 9, Int. Bank for Reconstruction and Development/The World Bank.



Priorities for action: Toxicology Care 2

• Establish acuity-based triage systems at all facilities that regularly

receive acutely ill and injured patients.

• Establish pre-hospital care systems based on WHO or other

international standards, including a dedicated certification pathway for

pre-hospital care providers and a toll-free, universal access number for

emergency care.

• Develop critical process and clinical protocols as identified in the WHO

ECS framework (including transport and referral protocols, pre-

hospital and facility-based clinical treatment protocols, and disaster

and mass casualty protocols.

• Implement standardized clinical charts and registries incorporating

essential data points, such as those based on WHO standards, to

facilitate quality improvement efforts.



Conceptual framework for transforming health systems 
towards SDG 3 targets

Stenberg et al. (2017). Lancet Glob Health; 5: e875–87



Service 
Delivery

Health 
Workforce

Information 

Pharma & 
Med Teach 

Financing 

Leadership 
Governance 

TB            HIV & AIDS     Malaria        Toxicology

P h y s I c a l I n f r a s t r u c t u r e

T r a I n e d   S t a f f

T e c h n o l o g y S y s t e m s

M e d i c i n e s D i a g n o s t i c s

F   u   n   d   i   n   g 

M   a   n   a   g   e   r   s 

The health system cube
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DCP3 Approaches to Improving Quality of Care Framework


