Virtual Patient Case: Sever Acute Malnutrition

In the following, screenshots of virtual patient case in sequence are presented.
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i= Question List

Question 10f 8 = Your Score: 0 of 10

To establish a diagnosis and help the patient, you need to get a deeper understanding of
her disease related history. What would you ask first? Select one ore more correct answers.

v D Under 5 card record and vaccinations

v \: History of Tuberculosis contact or measles (o)
« [ Nutritional history
 [] Hvstatus

+ [ Nature and

Incorrect
Previous ill

\
\
Social histo ~ You did not choose the correct response. Since your patient's mother has

already told you about the chief concern, which included diarrhea, cough,

R
weight loss and poor feeding, you now want to know the history of the present =
iliness. For children, it is also useful to check the vaccination status and the ‘ \
under 5 card. The other aspects are also important to ask, but not as the very |
first. |

CONTINUE >
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She was admitted for an acute diarrhoeal
disease 3 months ago

Her stool is pasty

She is currently still breastfeeding and takes
3 meals/day

Her maternal grandmother is on
tuberculosis medication

Birth history was unremarkable (birth
weight 3 kg)

Her under 5 card shows poor attendance
and growth flattering from 9 months of age
Missed measles vaccine

Hasn't received vitamin A supplementation
or deworming medication

Your Score: 0 of 10

History of present illness

The young mother shares this additional
information with you:

CONTINUE >
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i= Question List Question 2 of 8 Your Score: 0 of 20

What are identifiable risk factors to developing malnutrition in this patient? Select one ore
more correct answers.

( Having 3 meals per day

| | Birth weight 3 kg

| | History of fever

( History of Tuberculosis contact

( Still breastfeeding at an age of 1 year
|| Young mother

|| Female Sex
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Question List

Question 2 of 8 = Your Score: 0 of 20
What are identifiable risk factors to developing malnutrition in this patient? Select one ore
more correct answers.

v |4 Having 3 meals per day
Birth weight 3 kg
History of fever

)
+ [] History of

[] still breastf
+ [] Young motl

You did not choose the correct response. No studies have shown that females
are more likely to develop malnutrition.
Female Sex

Identifiable risk factors to developing malnutrition in this patient were a young
mother, previous admission of diarrhea, chronic illness, poor nutritional history,

\ \
\
‘\
TB contact, missed vaccination and lack of vitamin A supplementation and Q\ \
mebendazole. WHO recommends breastfeeding up to the age of two years, ~y \
with introduction of complementary feeds at the age of 6 months. Children
above the age of 1 should have 5 meals per day, which entails 3 main meals and
2 snacks.

CONTINUE >
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Severe Acute Malnutrition

Screening for severe Acute Malnutrition

MUAC <115cm
m WFH

score
the mean

¢ Acute malnutrition is a result
of recent (short-ter_m)
deficiency of protein, energy
together with minerals and PR WFH zscore
vitamins leading to loss of malnutrition

body fats and muscle tissues.

Symmetrical bilateral
pitting oedema

Clinical signs

Other signs of
malnutrition

¢ It presents with wasting (low

weight-for-height) and /or
Bilateral pitting
oedema

pitting oedema of both feet.
Fig. 1. Clinical forms of acute malnutrition (MUAC = mid-upper-arm circumference; WFH = weight
Jor height; SD = standard deviation).

CONTINUE >
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Screening for acute malnutrition includes: @

Measuring weight and height/length

After the child is weighed and the height/length
is obtained the Weight for height/length Z score
is calculated using WHO growth charts

CONTINUE >
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The patient weighs 6.2kg and has a length
of 72cm. What is her weight for length SD
score? (using the provided WHO growth
standard charts)

() <3sD
() <0sp
() <2sD

SUBMIT
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Measuring weight and
height/length

Since she weighs 6.2kg and
has a height of 72cm. She falls
to the left 6.6kg on the chart.
Therefore, her SD score is less
than -3

=]
]
[ a9 ]
i o |
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[ 55 ]
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j=ta=|
&3 ]
[ 64 |
[ 65 |
88|

Your Score: 0 of 30

CONTINUE >
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Screening for acute malnutrition include:

Use and interpretation of Mid-Upper Arm Circumference (MUAC) Tape

MUAC is a quick and simple way to determine whether or not a
child is malnourished using a simple colored plastic strip
MUAC is suitable to use on children from the age of 12 months
up to the age of 59 months.

Steps for taking the MUAC measurement of a child

Determine the mid-point between the elbow and the shoulder
(acromion and olecranon) as shown on the picture

Place the tape measure around the LEFT arm (the arm should
be relaxed and hang down the side of the body)

Measure the MUAC while ensuring that the tape neither
pinches the arm nor is left loose

Read the measurement from the window of the tape or from
the tape

Record the MUAC to the nearest 0.1 cm or Tmm

Your Score: 0 of 30
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Screening for acute malnutrition include:

Checking for bilateral pitting oedema; in order to determine the presence of oedema, normal thumb pressure is
applied to both feet for three seconds.

after release

* Note: apply pressure with thumbs on the feet, the lower legs, and look the face of the
child to view the severity of the child's edema
Photo: Geno Teofilo/Oxfam

CONTINUE >
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Screening for acute malnutrition includes:

Checking for bilateral pitting oedema on the feet, lower legs, hands and face

Grading of oedema

¢ No oedema: 0

e Oedema below the ankles: +

¢ Odema in both feet and legs, below the knees: ++

¢ Odema on both feet, legs, arms and sacral pad and eye lids: +++

NOTE: Children with confirmed bilateral oedema are directly identified to be severely malnourished
and are recorded has having nutritional oedema.

Your Score: 0 of 30

CONTINUE >
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Question 4 of 8 Your Score: 0 of 40

Drag and drop the objects to their places: Which pathophysiology and clinical features match
Marasmus and which ones Kwashiorkor?

Kwashiorkor

Marasmus

Pathophysiology

energy deficiency, deficiency in
all nutrients

clinical features

old man's face

hai hair: hypopigmented ;

protein deficiency, not
necessarily energy deficiency

moon face

edema, ascites, muscle atrophy

wasting; pronounced chest bone, ribs,
facial bones

skin: thin, dry, peeling, flaky || skin: thin, dry

SUBMIT
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Marasmus and Kwashiorkor

Please take a moment to have a look at the pathophysiology and clinical features again.

Kwashiorkor Marasmus

protein deficiency, not energy deficiency, deficiency in

Pathophysiology necessarily energy deficiency all nutrients

edema, ascites, muscle atrophy wasting; pronounced chest
bone, ribs, facial bones

o nalr hypopigmented hair: thin, sparse

skin: thin, dry, peeling, flaky

skin: thin, dry

moon face

old man's face

CONTINUE >
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Severe Acute Malnutrition (SAM) - overview and new
terminology

Marasmus is now called SAM with wasting
Kwashiorkor is now called SAM with edema

kwashiorkor marasmus

swelling of legs (oedma)
sparse hair

moon face

little interest in surroundings
skin: flaky appearance
swollen abdomen

thin muscles, but fat present

normal hair
old man or wizened appearance

thin limbs with little muscle or fat
very underweight body

CONTINUE >
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Question List Question 5 of 8 Your Score: 0 of 50

You proceed with a physical examination:
The patient is lethargic and severely wasted with no edema.

Which type of malnutrition does your patient have?

O Marasmus Kwashiorkor- SAM with wasting and oedema
O Kwashiorkor - SAM with oedema

O Marasmus - SAM with wasting

SUBMIT
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Malnutrition Management

Children with SAM
and medical
complications are
managed in the
inpatient therapeutic
program

Your Score: 0 of 50

Acute Malnutrition

.

ediea No Medical
a licatic
complications complications
.. . MAM with Medical SAM without MAM without
e i Complications Medical Medical
mplications Complications Complications

CONTINUE >
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Further complications: You proceed with a physical examination;
She has sunken eyes, a reduced skin turgor, and cold peripheries.
Her vitals are RR: 46bpm, Pulse: 120bpm, T: 36.1, RBS: 3.6mmol/I,
CRT =2secs. An appetite test is conducted and she fails it.

What complications does the patient have?

Hypothermia
Hypovolemic shock
Failed appetite test
Tuberculosis
Dehydration

Meningitis

SUBMIT
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Complications

You identified the patient to have hypothermia and tuberculosis.

Hypothermia

« common complication of severe acute malnutrition
¢ Pointers to hypothermia: Temperature and cold peripheries

MYCOBACTERIUM
TUBERCULOSIS

Your Score: 0 of 60

While | am
Cool.

kids should
never be
as Cold as
lam

F

¢ Children with malnutrition are at risk of infections due to
immunosuppression.
* This patient had a 2 week history of cough, fever and positive TB

CONTINUE >
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Complications

You identified the patient had failed her appetite test.

Failed appetite test
* The appetite test is the most important step to decide if a child has complicated malnutrition and should go to
the SC. A poor appetite means that the child is ill and requires treatment in a SC or hospital.
* Apoor or failed appetite means that the child has a significant infection or a major metabolic abnormality such
as liver dysfunction, electrolyte imbalance, and cell membrane damage or damaged biochemical pathways.
These are the patients at immediate risk of death

CONTINUE >
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Appetite test

How to do the appetite test

¢ The appetite test should be conducted in a separate quiet area @

* Explain to the carer the purpose of the appetite test and how it will be carried out —

¢ The carer should wash her hands and the child’s hands g

* The carer should sit comfortably with the child on her lap and either offer the RUTF from the
packet or put a small amount on her finger and gives it to the child.

¢ The carer should offer the child the RUTF gently, encouraging the child all the time. If the child
refuses then the carer should continue to quietly encourage the child and take time with the
test

* The child needs to be offered plenty of safe water to drink from a cup as he/she is taking the
RUTF.

¢ The test usually takes a short time but may take up to 30 minutes . The child
must not be forced to take the RUTF

CONTINUE >
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Complications

You identified the patient to not have meningitis, hypovolemic shock and dehydration.

Meningitis
¢ This is less likely as the patient did not have any meningeal signs.
¢ Lethargy and regression of milestones are symptoms of malnutrition.

Hypovolemic Shock
¢ negatives: normal CRT, good volume pulses
¢ Periphery temperature - Difficult to assess in view of general hypothermia
¢ Caution with IV fluids should be taken in SAM babies as their myocardium is poorly functioning due to reductive
adaption

CONTINUE >
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Complications

You identified the patient to not have meningitis,
hypovolemic shock and dehydration.

Dehydration

* Dehydration is difficult to assess in malnourished child
because they lose subcutaneous and peri-orbital fat and
are thus noted to have reduced skin turgor and sunken
eyes respectively.

* Due reductive adaptation, they are also lethargic and
apathetic

* Dehydration is assumed in the presence of confirmed
watery diarrhea and targets are then calculated

¢ Children with SAM usually have pasty stools and because
dehydration signs are difficult to assess in these patients.
One must first confirm watery diarrhea either by history
or examination of the stool. Once watery stools are
confirmed, dehydration is managed with Resomal by
calculating target weights or replacement per loose stool.

Your Score: 0 of 60

Comparison of clinical signs of dehydration and septic shock in the severely
malnourished child

Clinical sign Some | Severe Incipient septic | Developed shock
dehydration | dehydration | shock
Watery Yes | Yes Yesorno Yesorno
diarrhoea |
Thirst Drinks eagerly | Drinks poorly No No
|
Hypothermia | No | No Yesorno Yes or no
|
Sunkeneyes | Yes | es No No
|
|
Weak or absent | No | Yes Yes Yes
radial pulse i
Coldhandsand | No 1 Yes Yes Yes
feet i
Urine flow Yes } No Yes No
|
Mentalstatus | Restless, irritable ‘ Lethargic, Apathetic Lethargic
comatose
hypoglycaemia | sometimes | sometimes sometimes Sometimes

CONTINUE >
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SAM complications

EMERGENCY TREATMENT OF SEVERELY
MALNOURISHED CHILDREN

Severely malnourished children are different from other children. So they need different treatment.

CONDITION IMMEDIATE ACTION

If child is in shock:
1. Give oxygen
2. Give sterile 10% glucose (5ml/kg) by IV
3. Give IV fluid at 15ml/kg over 1 hour, using:
* Ringers’ lactate with 5% dextrose or
* half-normal saline with 5% dextrose or
« half-strength Darrow's solution with 5% dextrose
« ifall of the above are unavailable, Ringer’s lactate
4. Measure and record pulse and respirations every 10 minutes
If there are signs of improvement repeat IV 15ml/kg for one more hour
If there are no signs of improvement assume child has septic shock. In this case:
1. Give maintenance fluids (4mi/kg/h) while waiting for blood
2. Order 10ml/kg fresh whole blood
3. Refer child to ward quickly for slow transfusion

DO NOT GIVE IV FLUIDS EXCEPT IN SHOCK

1. Give ReSoMal 20ml/kg every 2 hours for SAM with wasting and oedema +1
children until target weight achieved.

After target weight achieved give ReSoMal 50mis/loose stool for ongoing
watery diarthoea

For children with oedema 2+ and 3+, give ReSoMal 30mls / loose stool
Measure and record pulse and respirations every 30 minutes. Use Critical
Care Pathway Initial Management Chart

wn

CONTINUE >
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SAM complications

If very severe anaemia (or Hb 4-6g/dl AND respiratory distress):

1. Give whole blood 10ml/kg body weight slowly over 3 hours. If signs of heart failure,
give 5-7ml/kg packed cells rather than whole blood.

2. Give furosemide 1ml/kg IV at the start of the transfusion

If hypoglycaemia and conscious:

Give 10% glucose (50ml) or sugar solution (1rounded teaspoon sugar in 3
tablespoons of water). 10% glucose is best, but give sugar solution rather than wait
for glucose.

If unconscious:
Give glucose IV (5ml/kg of sterile 10% glucose), followed by 50ml of 10% glucose or
sucrose by NG tube.

Then refer child to ward quickly to begin feeding straightaway.

If hypothermia:

1. Give 10% glucose as above and refer child to ward quickly to begin feeding
straightaway.

2. Keep warm. Put the child on the mother's bare chest (skin to skin contact) and
cover them. Ensure child is covered when being transported to ward.

If corneal ulceration:

1. Give Vitamin A immediately (<6 months 50,000IU, 6-12 months 100,000 U, >12
months 200,0001U)

2. Instil one drop atropine (1%) into affected eye to relax the eye and prevent the lens

from pushing out.
CONTINUE >
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Once the diagnosis has been made, you now consider how best to treat the patient and what
you need to keep in mind during treatment.

D First treat nutritional deficiencies and afterward treat complications and hydrate the patient.
Possibility of late organ failure
Prevent the development of a refeeding syndrome by slowly increasing the calories.

Parallel treatment of nutritional deficiencies, dehydration and complications.

That's right! You chose the correct response. Even after apparently successful
treatment, there are cases of late organ failure. Refeeding syndrome is a
common complication of SAM treatment. If possible, nutrition is always given
orally; only in exceptional cases is this not done. Simultaneous treatment of the
most severe complications is necessary for the patient to recover as quickly as
possible.

CONTINUE >
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WHO - 10 steps to managing malnutrition

Your Score: 10 of 70

Please take a moment to have a look at the 10 steps to managing malnutrition as suggested by the World Health

Organization.

REHABILITATION

Weeks 2-6

CONTINUE >
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Which of the following is the best therapeutic feed that she should be started on following
admission to the inpatient therapeutic program or malnutrition ward?

Incorrect -

You did not choose the correct response.
e F75is used for the stabilization while RUTF and F100 are rehabilation
feeds

CONTINUE >
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F75 and Transition

¢ On the first day, feed the child a small amount of F-75 every 3 hours, (8 feeds in 24 hours, including through the
night)

¢ It may take up to 7 days, or even longer, for the child to stabilize on F-75

¢ When the child has stabilized, one can begin to offer F-100 or RUTF.

Look for the following signs of readiness, usually after 2-7 days:
1. RETURN OF APETITE (easily finishes 3 hourly feeds of F-75)
2. REDUCED OEDEMA OR MINIMAL OEDEMA
3. The child may also smile at this stage.

Once ready for transition, attempt the appetite test

Refer to WHO feeding charts and A07 protocol

CONTINUE >
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Critical care phase
Stabilisation of vital organ
functions:

« ABCDE » emergency care
Further context-adapted
critical care
Treatment of severe
infections & source control
Maintenance fluids & gradual
introduction of enteral feeds

*RUTF or F100

* RUTF freely, with
other foods

Your Score: 10 of 80

AN

Other elements to consider:

* Vitamin A supplementation

* Deworming

* Skin & wound care

e HIV-testing

e TB-screening

* Evaluation for other chronic
diseases (e.g. SCD, cardiac,
neurological, renal diseases,
tumors)

Communication with child and parents

Comfort and pain control
Mobilisation; sensory stimulation
Play

Neuro-development assessment

Child care capacity building for parents

Discharge preparation:
Parents developed child care
capacities

Catch-up vaccinations
Mosquito net availability
Follow-up arrangement;

ambulatory feeding centres

N

CONTINUE >
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Complications of untreated SAM

Please take a moment to have a look at the most common complication of an untreated SAM

¢ Infections (e.g., pneumonia, gastroenteritis, urinary tract infection, sepsis)

¢ Delayed wound healing

¢ Growth retardation

¢ Micronutrient deficiencies (e.g., vitamin deficiencies, iron deficiency, zinc deficiency)
¢ Dehydration

¢ Multiorgan failure and death if left untreated

VIEW RESULTS
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You have successfully solved this virtual patient.
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Severe Acute Malnutrition
(SAM)
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Objectives

At the end of this virtual patient course, the student should have acquired the following competencies:

1. Take history and examine a child with Severe Acute Malnutrition (SAM)
2. Interpret clinical findings in SAM children
3. Identify and treat complications

4. Provide treatment during all treatment phases: stabilization, transition, rehabilitation and
discharge

5. Identify children at risk of developing malnutrition on text

CONTINUE >
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Introduction

A female 1 year 3 months is
brought into the emergency
room by her 16 year-old mother.

¢ 5days ago the patient developed fever, diarrhoea and poor feeding
¢ Within the past 2 weeks the patient lost weight and had an on and off cough
¢ In the past week she stopped walking

CONTINUE >
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To establish a diagnosis and help the patient, you need to get a deeper understanding of
her disease related history. What would you ask first? Select one ore more correct answers.
| Under 5 card record and vaccinations

—| History of Tuberculosis contact or measles
| Nutritional history

"] HIV status

| Nature and frequency of diarrhoea

_| Previous illnesses or admissions

| Social history

SUBMIT




