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Dean of the National Institute of Diabetes
and Endocrinology

Core Mission and Objectives

The National Institute of Diabetes and Endocrinology (NIDE) in Egypt is a prominent
research, academic, and clinical institution dedicated to advancing knowledge and providing :
specialized treatment for diabetes, endocrinology, and related metabolic disorders.
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o Specialized Patient Care: Providing comprehensive, multidisciplinary care for diabetes and I
endocrine disorders, including highly specialized services like diabetic foot care and obesity !
treatment. '
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o Advanced Medical Research: Conducting research to improve the diagnosis and |
management of diabetes and its complications, often collaborating with universities to |
develop national clinical practice recommendations.

e Public Awareness and Prevention: Organizing community outreach programs and :
awareness days to educate the public on early detection, healthy diets, and regular treatment :
to prevent complications.

e Academic Excellence: Functioning as a teaching and training center for healthcare
professionals to enhance clinical practice standards in Egypt.

Visionary Goals

o Expanding Service Access: Aiming to provide the best possible services to a large volume :
of citizens; through its various medical services.

e Quality Standardization: Striving to align its medical and educational services with
international standards through regular scientific meetings, peer-reviewed research, and :
specialized clinics.

e Prevention-Focused Care: Moving toward a proactive healthcare model that emphasizes
early screening and weight control systems to prevent the onset of diabetes. '
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Basics of Pediatric Emergencies

Emergencies in pediatrics and triage Pediatric department (NIDE})
Iniroduction to pediatric airways in

ER

Pediatric cardiac emergencies , Dr Amal Younan Pediatric department ((WHI)

Heart failure

Basics of ECG and Arrhythmias

Advanced Airway management Dr Mohamed Abdel ICU department (NIDE)
Basic MV Sattar

Management of DK A Dr Iman Abozeid Pediatric department (INIDE)
Endocrinal emergencies Dr Randa Darwish Pediatric department (INIDE)

Shock types and management , IV Dr Mohamed Abdel ICU department (INIDE)

fluids , Blood gases Sattar

== T
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Fluid Therapy in the ICU

Dr. Mohamed Abdelsattar Abdelrahman Radwan

Intensive Care Unit Administrative Supervisor, NIDE
Teaching Assistant Fellow in Critical Care Medicine, NIDE
Certified International Trainer, Cambridge Training College Britain

Introduction

» Fluids resuscitation is common in the management of
critically 1ll patients.

» The European Society of Intensive Care Medicine (ESICM) convened a group of
content and method experts to issue a clinical practice guideline (CPG) on fluid
management in adult critically ill patients.

» This clinical practice guideline (CPG) was divided into three parts:
1. Partl: Choice of resuscitation fluids.
2. Part2: Amount of resuscitation fluids.
3. Part3: Fluid removal in the de-escalation phase.

» Resuscitation fluids are categorized into crystalloids, including isotonic saline
and balanced crystalloids, and colloids, with albumin as the reference colloid
solution

» The choice of resuscitation fluids varies according to fluid availability,
understanding of the physiologic characteristics of different fluids, clinician
preferences, practice setting and region.

» The aim of this CPG from ESICM was to provide evidence-based
guidance regarding the choice of resuscitation fluid in adult critically ill
patients
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Types of Intravenous Fluids

A. Crystdlloids: increase ECF volume Fuid méqlL Omolarity
»> According to tonicity: Mo K G Mg Bafes pn (MO

1. Isotonic crystalloids (0.9% Saline, Lactated Ringer’s) Msma M0 13 4 2 3 MO M W

2. Hypotonic crystalloids (0.45% Saline, D5W)

3. Hypertonic crystalloids (saline 3%)

IO%N&([ 4 14 = = = - 51 308|

» According to ionicity:

fingerslactate 130 19 4 3 - lacte(d) 65 2B
1. Balanced solutions (physiological electrolyte content
(balanced solutions buffered) as Lactated Ringer’s Mogersheae 11 9 4 3 - Aeweld 6 25
2. Unphysiological electrolytes content (unbuffered) as 0.9%
Saline Nomaso® Acetate 2]
B. Colloids: increase in plasma volume “plasma expander” 100151 5 =3 "%
Plasma:Lyte* Gluconate (23)

1.  Natural : Albumin (5%, 20%), red cell concentrates
2. Synthetic (Hydroxyethyl Starch - HES, Gelatins, Dextrans

L g

Types of Intravenous Fluids

A. Crystalloids:

increase ECF volume (75% migration into
the interstitium (no intravascular
persistence), only 25% remain intravascular
— infusion in a ratio of 4:1 (e.g. blood loss
500 ml — infusion of 2,000 ml of crystalloids))

A. Colloids:

increase in plasma volume “plasma
expander”

FIGURE 10.1 The effect of crystalloid and colloid fiuids on expanding the plasma and interstitial
fluid volumes. The infusion volume of each fluid is shown in parentheses. Data from Reference
4.
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Crystalloids: Normal saline (saline 0.9%)
Called "physiological isotonic" saline solution, but is neither physiological nor isotonic
completely unphysiological
» lonicity (electrolyte content): high sodium content (154 mmol), high chloride
content (154 mmol) — danger of hyperchloremic acidosis (especially in cases
of impaired renal function).
» Tonicity: normal saline has a higher Osmolarity (308 mmol/I).

Indications for normal saline:

» hypovolemic hyponatremia

vomiting with pronounced hypochloremia
metabolic alkalosis with hypokalemia

Y V V

as a carrier solution for drugs (In Ringer solution drugs must not be dissolved due
to its calcium content)

> Disadvantages of normal saline:

o Normal saline can even trigger an acute kidney
failure or aggravate an existing renal failure as
chloride is a strong renal vasoconstrictor which leads
to reduced renal blood flow Balanced Crystalloids versus Saline in Critically Ill Adults

o All crystalloid fluids suffer from the tendency to SemieretaliilEngli)2018
promote edema formation, but this tendency may be - monocentric (5 intensive care units in one center) cluster

greater with 0.9% saline because of its higher sodium randomized crossover study
content « 15,802 critically ill patients
. . . } - normal saline
o A hyperchloremic acidosis leads to acute kidney - balanced crystalloid (Ringer lactate, Plasma-Lyte A)
failure by reducing renal perfusion, glomerular - results: normal saline
filtration rate and urinary excretion! - primary endpoint (MAKE 30 [major adverse kidney
o o ey e . events]: death, renal replacement therapy [RRT],
o Acidosis also leads to hemodynamic instability since persistent renal impairment [rise of creatinine to over
the endogenous catecholamines are no longer 200% from baseline] after 30 days): significantly in-

creased (relatively by 10%, absolutely by 1%)
- secondary endpoints: i.a: | Windows

> RRT free davs: sianifi cantlv reduced ows.
if possible no more use of normal
saline!

effective here.

> Disadvantages of normal saline:

o Even in acute kidney failure with hyperkalemia, Ringer
solution should paradoxically be used, although it
contains potassium: Due to hyperchloremic acidosis,
normal saline can even exaggerate hyperkalemia via
the H+/K+ exchanger.

o The tendency of 0.9% saline to produce a metabolic
acidosis has led to a decline in its popularity as a
resuscitation fluid, especially in conditions like diabetic
ketoacidosis

> International (Surviving Sepsis Campaign) 2021: Balanced
crystalloids recommended instead of normal saline

Fig. 446 Salt water should on y be used for cookmg pasta
and no longer for volume therapy in patients!
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Crystalloids: Ringer solutions "
Infusion Rate: 30 mL/kg/h
* To avoid dilution acidosis with a larger volume
application and hyperchloremic acidosis due toa 745
high chloride content of 156 mmol/l), the solution is J Lactated Ringers
mixed with metabolisable anions (so-called < .|
bicarbonate precursors]) which are then degraded 3
to bicarbonate. 52 ]
» The following are used as metabolisable anions & 735 Isotonic Saline
(bicarbonate precursors): lactate (salt of lactic 4
acid), acetate (salt of acetic acid), malate (salt of 730
malic acid) and gluconate (salt of gluconic acid). *
The buffered solutions are also called ’ *p<005
balanced solutions. T D Adhadwindowl T
Inusion Time (min)
FIGURE 10.2 Cumulative effects of isotonic saline (CL = 154 mEq/L) and Ringer's lactate (CL =
109 mEq/L) on the pH of blood. Both fluids were infused at the same rate (30 mLikg/hr). Data

B 4 crystalloids: It is best to use buffered
(= balanced) full electrolyte solutions!

> Ringer lactate (Osmolarity 276 mosm/I) slightly hypotonic,

Na* CI K* Ca? acetate lactate

therefore contraindicated in cases of increased infracranial | Riger | 147 | 156 | 40 | 23
. . v e . Ringer
pressure, e.g. during fraumatic brain injury oo | W 12 JoA N L - | B
> 2 a:::lgael; 130 12 54 1 28 -
» Ringer acetate (Osmolorl’ry 296 mosm/l)
. 4 p fundin lonosteril
» advantages over Ringer lactate: ; 7 =
. . H oxygen consumption higher lower
o lower oxygen consumption during metabolism T T
A = s 2 ent) 0.67 0.50
o acetate is metabolized independently of the liver increase of bood gluc-
se (gluconeogenesis T) yes no
o no increase in lactate (marker for hypoxia) increase of lactate yes no
> Take care of: il -
o No dissolution of drugs (due to the calcium content!) f' N Hf;”,’;f,;gf‘;‘;;;;{':,c’“”y -

no Ringer lactate in shock as lactate
cannot be utilized and oxygen
” i  consumption is increased!




THE NATIONAL INSTITUTE FOR DIABETES ANDENDOCRINOLOGY E- BULLETIN MAY -AUGUST 2026

FERRRRRNNNNNRRR RN NN NN NN N NN NNRR NN N NRRRR RN NRNNRRRRRRRRRNNRRRRRRRRRRRRRRRRRN

Crystalloids: hypertonic solutions

o Hypertonic saline solutions are much more effective at +
expanding the extracellular (plasma) volume than
isotonic fluids.

Isotonic

o The use of hypertonic saline is to reduce intracranial ” Salne

pressure (ICP) in patients with fraumatic brain injury. The
standard agent for this is mannitol, but hypertonic saline is
gaining in popularity because it is equivalent to mannitol
for reducing ICP, but is more likely to maintain cerebral
perfusion pressure. Hypertonic saline also avoids the risk of
acute kidney injury that has been linked to mannitol.

2 Dextran-70

Cumulative Volume Infused (mL/kg)
N
t
-
"
<

o Hypertonic saline is used in freatment of severe Hypertonic Saline
hyponatremia (after determent type of hyponatremia) t ! t "

Time in Minutes
FIGURE 10.3 The cumulative volume of three intravenous fluids needed to maintain a normal
rate of aortic blood flow in an animal model of hemorrhagic shock. Data from Reference 20.
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Crystalloids: hypotonic solutions

> Indications of using hypotonic solutions:

o hypertonic dehydration, hypernatremia (here administration
of glucose 5% together with a crystalloid in a ratio of 1: 1)

> Examples of hypotonic solutions:
o saline 0.45%

o Dexirose 5% (D5W): rapid metabolism, "free water"”; the
principal effect is fo expand the intracellular, not
extracellular volume, and this can result in undesirable cell
swelling; therefore, restrictive use [at best still in

hypernatremia] '"v'i.f"m"f'

FIGURE 10.1 The effect of crystalloid and colloid fluids on expanding the plasma and interstitial
fluid volumes. The infusion volume of each fluid is shown in parentheses. Data from Reference
4.
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Colloids

» Colloidal solution is a fluid that contains insoluble particles. In clinical terms,
a colloid solution is a fluid that contains large solute molecules that do not
pass readily from plasma to interstitial fluid. The retained molecules create a
colloid osmotic pressure, which holds water in the vascular compartment.

» Types of colloid solutions:

o 1. Natural : Albumin (5%, 20%), red cell concentrates

o 2. Synthetic : (Hydroxyethyl Starch (HES), Gelatins, Dextrans)

HES: only indicated for the therapy of hypovolemia in acute bleeding,
Contraindicated in renal failure, sepsis, intracranial hemorrhage, burns, severe
coagulation disorders, severe liver dysfunction

> Individual colloid fluids differ in their ability to expand
the plasma volume, and this difference is a function of

the colloid osmotic pressure (COP) of each fluid, and its TABLE 103 Colloid Fluid Comparisons

relation to the COP of plasma (which is normally about A PlasmaVolume

28 mm Hg). Fluid COP (mm Hg) Infusate Volume Duration of Effect
25% Albumin 70 30-40 2h

> Note that fluids with higher COPs produce greater

- : ; AL 10% Dexran40 L) 10-15 6h

increments in plasma volume, This point is most apparent

with 25% albumin, which has a COP of 70 mm Hg (2.5 Pt Y ) ah

times the plasma COP), and produces an increment in 5% Abunin 2 07-13 %h

plasma volume that is 3 to 4 times greater than the Plasma 3 2 i

infusate volume. Data from References 4,31-34. COP = colloid osmotic pressure.

Colloids: Human albumin

» introduced as a volume expander, maintenance of colloid-osmotic pressure
(COP: pressures which ensures that water remains in the vessel)

» Hypoalbuminemia is common in critically ill patients (especially in patients
with septic shock [in 95%]), It is multifactorial: dilution by volume, losses
into the interstitium by increased capillary permeability, liver synthesis
disorder and increased proteolysis.

» Types:

o Hypo-oncotic (human albumin 5%)
o Hyperoncotic (human albumin 20%; COP effective.
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U Indications:

1) As plasma substitute: the only remaining colloid in sepsis is human albumin!

o The SSC guidelines 2012, 2016 and 2021 recommend human albumin for
volume therapy in sepsis optionally in addition to crystalloids if larger
amounts of crystalloids have already been given.

o optionally in addition to crystalloids in hypoalbuminemia (albumin < 25 g/1)

2) Replacement after ascites puncture: per drained liter of ascites 6-8g human albumin
However, with a puncture quantity < 5 liters (so called small volume paracentesis) no
substitution is necessary!, not recommended for malignant ascites

3) Spontaneous bacterial peritonitis: especially with risk factors (i.e. creatinine > 1
mg/dl and bilirubin > 4 mg/dl)
4) Hepatorenal syndrome type I

Indications for Fluid Therapy

> Resuscitation: as in shock state, Sepsis (Surviving Sepsis Campaign), hemorrhage,
burns.

» Maintenance: Replace insensible losses, GI losses.

» Correction of electrolyte imbalances: As hyponatremia, hypernatremia,
hypokalemia

Key Concept: Around 50% of hemodynamically unstable patients are fluid-
responsive (Vincent et al., *Critical Care* 2020).

Fluid Responsiveness & Assessment

> Fluid responsiveness must not be equated with fluid
requirement. Patients with ARDS, for example, who typically
have too much fluid in the alveoli (permeability pulmonary
edema) are also often fluid responsive, but do not need
volume.

> Fluid assessment:
o Static Parameters (Less Reliable):

CVP should no longer be used to assess fluid responsiveness.

o Dynamic Parameters (Preferred):
= Passive Leg Raise (PLR) (most reliable if no echocardiography).

= POCUS (IVC collapsibility, LVOT VTI [left ventricular outflow tract
velocity time integral] as stroke volume index analog).

Fig. 393 The CVP should no longer be used to assess fluid
responsiveness. The CVP is not suitable for this purpose
at all ("mission impossible”). You might as well flip a coin!
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ROSE Protocol

> It has four phases: Resuscitation (R), Optimization =
(O), stabilization (S) and Evacuation (E). ReSUSCitaﬂon
> Developed by: Critical care physiologists after ()

reviewing the association between a positive fluid balance and

fluid overload and the outcomes in critically ill adults. Fluid .
overload is defined by a cut off value of 10% of fluid Op"mlsahon
accumulation as this is associated with worse outcomes. The

percentage of fluid accumulation can be defined ‘by dividing

Volume Status

the cumulative fluid balance in liter by the patient’s baseline .
body weight and multiplying by 100%. S Stab|||sat|0n
Mindes Hours
» Core idea: Combine dynamic preload indices + —M

real-fime perfusion markers to personalize fluids.

1stHT dH

Evacuafion | warst  Alsenie Rt

E it o el Wi ppeisia
i ¥
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Why ROSE Protocol ?!

RESGTTATOIy
Pulmonary edema ™

Pleural effusion ™
Altered pulmonary and

Cerebral edema, impaired
cognition, delirium
ICP CPP IOP

chest wall elastance (cfr IAP ’I\\L \ 4 | ICH,ICS, OCs

pa02 \ paCO2 N PaO2/FiO2 \ 4. = O -~

Extra valscular I\ll:r}g:v?;grz) . —~ % 3 P e e E
ung volumes cfr o/ /] . > \\X = -

prelbrgedvencisron (AN 4 (RN raras e T
mn I 75 V' L - » epe

Work of breathing ™ S Impaired contractility

B overioad - Dlast’?\hc dc}lsfuncn,gn
Hepati e CVvP and PAOP
Hepatic congestion ™ gl AR \S/\eln\BUS ::let(::l'gnxl:l,
Impaired synthetic function (T T an

Myocardial depression
Pericardial effusion ™
GEF ¥ GEDVI 1 CARS ™

Cholestatis N y
Cytochrome P 450 activity / q
Hepatic compartment syndrome P .‘
. N
Abdominal W3
Tissue edema ™ Renal interstitial edema

Ascites formation P Gut edema ™

Malabsorption 1 lleus ™ Poor wound Renal venous pressure P
Bowel contractility I healing ™ Renal blood flow

IAP ™ and APP (=MAP-IAP) I Wound infection™ Interstitial pressure ™
Success enteral feeding Pressure ulcers ™ Salt + water retention ™
Intestinal permeability ™ Abdominal Uremia  INGFR V' RVR' DN
Bacterial translocation P compliance & Renal CS

Splanchnic microcirculatory flow
ICG-PDR \, pHi
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ROSE Protocol

Optimization phase with
focus on organ rescue

Stabilization phase with focus on
organ support (homeostasis).
(maintenance) and Late conservative fluid

avoiding fluid overload management (LCFM) is defined

(fluid creep). Aiming for ' as two consecutive negative FB
neutral fluid balance. 0 | S E within 1st week.
2 ~

Volume Status
v

Evacuation phase with focus
on organ recovery and resol-
ving fluid overload (in case of
no flow state) with active late
goal directed fluid removal
(LGFR) and negative FB.

Life saving Resuscitation phase
with focus on patient rescue and
early adequate fluid
management (EAFM), eg
30ml/kg/1hr according to SSCG
or a fluid challenge/bolus of
4ml/kg given in 5-10 minutes

Minutes

SAVE

Y Y T Y
1st HIT 2nd HIT 3rd HIT 4th HIT Ac

Initial insult Ischemia Global Risk of Go o Setinos
Reperfusion Increased Hypoperfusuon
Permeability
Syndrome
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Fluid Therapy in Specific Conditions

A. Sepsis (Surviving Sepsis Campaign 2021) SMART study

- 30 mlL/kg isotonic crystalloid bolus initially (if hypoperfusion).

- Bal d cry ids pi d (SMART frial, JAMA 2018).

B. Acute Respiratory Distress Syndrome (ARDS)

Balanced Crystalloids versus Saline in Critically Il Adults

- Conservative fluid strategy improves outcomes Semleretal, N Engl J 2018
C. Cardiogenic Shock + monocentric (5 intensive care units in one center) cluster
- Cavutious fluid administration (risk of pulmonary edemal). randomized crossover study
- Use hemodynamic monitoring (POCUS). S0, 502 Cll'IlIC?IIy jilpatents
- normai saline
D. Traumatic Brain Injury (TBI) - balanced crystalloid (Ringer lactate, Plasma-Lyte A)

« results: normal saline
- primary endpoint (MAKE 30 [major adverse kidney

- Avoid hypotonic fluids (risk of cerebral edemal).

gthEeroniciaine prelenedioqiCliconicL events]: death, renal replacement therapy [RRT],

. : persistent renal impairment [rise of creatinine to over
E. Acute Kidney Injury (AKI) 200% from baseline] after 30 days): significantly in-
- Balanced crystalloids reduce AK risk (SPLIT, SMART trials). creased (relatively by 10%, absolutely by 1%)

- secondary endpoints: i.a:|. -
> RRT free days: significantly reduced. dow
= mortality: no difference (in the subgroup of patlents

with sepsis: decreased)

- Avoid starch and excessive chloride-rich fluids.
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Take-home message

» For volume expansion, the guideline provides conditional recommendations for
using crystalloids rather than albumin in critically ill patients in general , in
patients with sepsis, in patients with acute respiratory failure and in patients in the
perioperative period and patients at risk for bleeding.

» The guideline provides conditional recommendations for using balanced crystalloids
rather than isotonic saline in critically ill patients in general, in patients with sepsis
and in patients with kidney injury.

» There are conditional recommendations for using isotonic saline rather than
albumin in patients with traumatic brain injury and for using albumin rather
than crystalloids in patients with cirrhosis.

» There are conditional recommendations for using isotonic saline rather than
balanced crystalloids in patients with traumatic brain injury and for using isotonic
crystalloids rather than small-volume hypertonic crystalloids in critically ill
patients in general.
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Pediatric Shock: The First 15 Minutes

Early Recognition, Mechanism-Based Management, and
Reassessment

Dr. Mohamed Abdelsattar Abdelrahman Radwan
Intensive Care Unit Administrative Supervisor, NIDE
Teaching Assistant Fellow in Critical Care Medicine, NIDE
Certified International Trainer, Cambridge Training College Britain

Bedside Signs of Compensated Shock (Before
Hypotension)

+ Tachycardia (most sensitive in kids)

Practical “Bedside Triad” for Rapid Sorting

+ 1. Warm vs cold extremities? >

+ 2. Tachycardia + delayed CRT? (yes — cold {i(

shock) T

« 3. History (fluid loss, fever, rash, frauma, chest
pain)?

+ Prolonged capillary refill (>2 sec)

+ Weak or thready peripheral pulses

+ For examples:

+ Cool or mottled exfremifies (except warm distributive shock)
vCold + delayed CRT — Hypovolemic, Cardiogenic, ./

e . " <
Obstructive n Decreased urine oufput (<1 ml/kg/hr)
v'Warm + brisk CRT — Distributive (early sepsis, S + Alfered mental status (initable — lethargic)
anaphylaxis) Type of Shock

+ Key point: Normotension # no shock

Rapid Classification by Mechanism (H-D-O-C)

Hypovolemic  Low intravascular volume Diarrhea, vomiting, bleeding, poor infake, dry
mucosd, sunken eyes

Distributive Vasodilation / capillary Fever, warm flushed skin [early sepsis),
leak hives/angioedema (anaphylaxis), neuro injury
Obstructive Impaired cardiac Tension pneumothoray, cardiac famponade,
filling/outflow massive FE
Cardiogenic  Pump failure Hepatomegaly, gallop rhythm, crackles, poor

feeding, £ cyanosis
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Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis 2026

©\ I. RAPID RECOGNITION & SCREENING N

@4_ Performance Improvement: Hospitals must implement a sepsis performance
improvement program, including Standard Operating Procedures (SOPs) for treatment.

Screening Shift: Systematic screening (e.g., EMR triggers) is no longer a
===

strong recommendation; there is insufficient evidence to mandate it over
established clinical triage protocols.

‘ Lactate Testing: Strong Recommendation to measure blood lactate as part

9 of the initial evaluation and management for suspected cases. g

@ IIl. THE ANTIMICROBIAL BUNDLE (Timing is Life)
+ Septic Shock: Administer broad-spectrum antibiotics within 1 hour of
recognition.

« Probable Sepsis (No Shock): Perform a rapid investigation; if sepsis is
confirmed, start antibiotics within 3 hours.

+ Source Control: Implement emergent source control (e.g., drainage,
/@ catheter removal) as soon as possible once identified.

Qﬂ IIl. HEMODYNAMIC RESUSCITATION (Smart Fluids)

Fluid Choice: Use balanced . Resource-Stratified Volume:
or buffered crystalloids ook + With ICU access: Administer 40-60
(e.9, Lactated Ringer's) Smel  mL/kg (in10-20 mL/kg boluses).
over 0.9% saline. + Without ICU access:

- 8; « If hypotensive: Up to 40 mL/kg in

,’ the first hour.
' 89 * If no shock: Avoid boluses; use
maintenance fluids only.

/

HR |, CRT <2 sec, urine output >1 mL/kg/hr, mental status improves

« Stop fluids if hepatomegaly or rales (fine crackles) develop



& V. VASOACTIVES & MONITORING N\

f @ « First-Line Agents: Epinephrine or Norepinephrine are preferred.
% m + Access: Start vasoactives via peripheral IV or intraosseous (I0) lines if

central access is delayed.

9\\ + POCUS: Use cardiac and lung Point-of-Care Ultrasound to guide

resuscitation if staff are trained.
\_ 4

(& V. ADVANCED & POST-SEPSIS CARE N

‘@ &0 « Renal Support: For children requiring renal replacement therapy,

High-Volume Hemofiltration (> 35 mL/kg/hr) is suggested over standard
volume.

ﬁ «» Rehabilitation: Implement an individualized early rehabilitation bundle
during the acute iliness phase.

¢B-® .« Recovery Screening: Evaluate survivors for new physical, cognitive, and
il L 2E  emotional sequelae after discharge. P

A VI. THE "DE-ESCALATION" LIST (Evidence-Based Restrictions)

5= €3 No Routine Vitamins: Suggests against routine use of Vitamin C

."‘;E’x (ascorbic acid), Thiamine, or Vitamin D.
7% €3 No Routine Steroids: Avoid IV hydrocortisone if hemodynamic
Ls stability is already achieved with fluids and vasoactives.

- X

é € No Etomidate: Avoid this agent when intubating septic children due
) to the risk of adrenal suppression.
- S
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Distributive: Anaphylaxis

v'Recognition: Sudden onset,
urticaria, angioedema,
wheeze, hypotension or
compensated shock

Pediatric Anaphylaxis Algorithm

Recognition of Anaphylaxis: Initial Management:

Acute onset of » Place patient in supine position (unless in respiratory distress
+ Skin changes (urticaria, erythema/flushing and/or angioedema) orvomiting)

PLUS: Respiratory +/- Cardiovascular +/- Gl symptoms » Assess ABCs, vital signs (including BP and Sp0,)

OR * Provide O, 10-15 L/min by non-rebreather mask (if signs of

* Hypatension, Bronchospasm or Upper Airway obstruction shock or respiratory distress)

with exposure to known allergen * [dentify and remove allergic trigger, if possible

Administer IM EPINEPHRINE

* Dose: 0.01 mg/kg (1 mg/mL), MAX 0.5 mg (see dosage chart)
; . * Route: INTRAMUSCULAR (IM) in anterolateral thigh
\ preshesgatal cary (ome or EMShwar gtven; * Never administer the IM preparation of epinephrine (1mg/ml)

please note:

. : o through IV/IO route
+ Epinephrine, salbutamol or antihistamine may have s ; ; . fiias !
altered the signs and symptoms at presentation :'ze:ggg; L\: epinephrine bolus dose for initial anaphylaxis

* Ana is diagnosis is based on full history of symptoms
P PR * Repeat IM EPINEPHRINE every 5-10 min as needed (see below)

Do not delay IM EPINEPHRINE administration
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1-5 min

5-10 min

10-20 min

Persistent symptoms after 1st dos

Respiratory symptoms:
* Sitting position

+ Administer high flaw 0,, conslder need for Intubation

IFutrickar orupper sirway obatruction, give nebulized spinephrine
(Fwheeze or lower airway obstruction, give nebulized salbutamal

Hypotenslon or poor perfusion/decreased LOC:

* Supine position {0 not sit up)

* Secure large bore IV or obtain intraosseous (10) access
# Bolus N5, 20 mLA&kg MO rapld push

Ifno improvement, give 2nd dose of IM EPINEPHRINE

Secure VIO access {if not yet done)

Respiratory * Repeat nebulized epinephrine {upper alrway
symptoms:  obstruction) or salbutamal {lower alrway obstruction)

= Prepare For dificult airway intubation

Hypotenslon * 2nd bolus WS, 20 mLrkg V1O rapld push
or + LOC:  + Prepare far passible apinaphrine infusion
[wir Drug Dosing Binder for datails)

Alert Pedlatric Referral Centre
IFno (mprovement, glve 3rd dose of 1M EFINEPHRINE

Respiratory * Consider 3rd nebulized epinephrine orsalbutamal
symptoms: « Consider IV hydrocartisone

* Procesd with intubatien iF na improvemant
Hypotension = Start epinephring (nfusion 0.09 meg/ko/min IV,
or+L0C: tirate up by 0.02 mogdkg/min to effact
Alert Pediatric Referral Cantre

IF e improvernent

Refractory Anaphylaxis

Morepinephrine infusion (For parsistent hypotension)

Start at 0.05 mog/hg/min IV, tlerate up by 0.02 megskg/min to offect (MAX 2 mogskg/min)

Glucagen balus (For parsistent anaphylaxis symptoms o patients on beta blackers)

Daosi; 20 - 30 meg/g/dose (MAX 1 mg] IV aver 5 mifubes, fellowed by infusion af
5 =15 meg/min, titrated to clinical sfact

of IM EPINEPHRINE?

IM EPINEPHRINE DOSAGE CHART
Epinephrne
desi

(img/mi) amp | Dosa

510 0.1 g 15mg
11-1% 0.15mg {EgiPen

1620 Oamg | e

2125 0.2 mg
26-20 0. mi
31035 (.35 my 01
16-40 Q4 mg
41-4h 045 mg
FL]] 0.5 myg

Welght (Kg)

CAUTION!

Administering epinaphring

8 Glve eplnaphring dose by
INTRAMUGCLILAR {IM] route anly

* IF e Impravemant afbar 23 desas
of IM spinaphrine, consider [V
apinaphring infuslan

* D niot glve baluses of IV spinephring
un imes Indieated for advanced iIfs suppart

Patantially Difficult Afrway

» Praparg aquipment and parsannal
For dificult alrway Intubation whils
glving apinephrine nak far uppar
nlrway chetrucklen,

Dixcuxs with Padiatric
Anfarral Cantra

Disposition

Rafar ta TREKK Anaphylaxis Battom Ling
Recommendations (trekk co) For Further details,

Conre Do

Issues ralated to:

* Difficulk vascular acoess

* Alrway management

* Heed for eplnephrine Infuslon

* Refractory anaphylaxis/shock
* Admission/transfer and
disposition decisions
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g
Obstructive Shock (Think tension pneumothorax
or tamponade)

v'Clues: Distant heart sounds, jugular venous distension (JVD),
tracheal deviation (tension PTX), muffled sounds (ftamponade)

v'First 15 min:
Needle decompression (tension PTX) - 2nd intercostal, midclavicular

Pericardialcentesis (tamponade) -rarely done by pediatric residents,
but know the indication

v'Don’t waste time with fluids — they help transiently; relieve the
obstruction

L ]

Cardiogenic Shock (Rare but deadly)

v Clues: Hepatomegaly, gallop rhythm, crackles, poor feeding,
+ cyanosis
v'First 15 min:
- Fluids cautiously — 5-10 mL/kg, stop if worsening respiratory distress
- Inofropes: Milrinone or dobutamine (avoid pure vasopressors)
- Diuresis if overloaded (furosemide 1 mg/kg V)

vEmergency echo if available

v'Avoid large fluid boluses and norepinephrine
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Reassessment Endpoints (Every 5-15 min)

» Clinical: HR frending down, CRT <2 sec, strong
pulses, warm extremities, improving mental status

» Objective:
- BP for age (buf remember - late)
- Urine output >1 mL/kg/hr
- Lactate decreasing
: ETCO2 increasing (if intubated)

« Stop aggressive fluids if: hepatomegaly, new
rales, O2 requirement 1

Take-Home Points

+ 1. Hypotension is late — use HR, CRT, pulses, mental status
* 2. Classify by mechanism (H-D-O-C) at bedside in seconds

« 3. First 15 minutes are fluids (except cardiogenic) +
mechanism-specific therapy

» 4. Anaphylaxis = IM epinephrine first
» 5. Reassess g5-15 min — don't just treat numbers

References

+ -Davis AL, et al. American College of Crifical Care Medicine Clinical Practice
Parameters for Hemodynamic Support of Pediatric Septic Shock. Pediatr Crit Care Med.
2017.

« -Pediatric Advanced Life Support (PALS) - AHA, updated 2020

« -Weiss SL, et al. Surviving Sepsis Campaign International Guidelines for the
Management of Septic Shock and Sepsis-Associated Organ Dysfunction in Children.
Intensive Care Med. 2020.

+ -Campbell RL, et al. Anaphylaxis: Emergency treatment. UpToDaie. 2024.
« -Topjian AA, et al. Part 4: Pediatric Basic and Advanced Life Support. Circulation. 2020.
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Pediatric Triage and Spotting the
Seriously Il Child

Dr Randa Darwish , MD ,FRCPCH-UK,, FEBP
Consultant and Fellow of Pediatrics , Vice-Dean for
Training and Research, NIDE , Fellow of the IDF

e ldentification of the seriously ill child needs to be at the point
of first contact with healthcare services.

e ‘Triage’ is the process of determining the urgency in which patients
need to be assessed and treated according to their illness severity
rather than their order of attendance. This may begin with telephone or online
consultation to a national center, or via primary care or ambulance service. In an
emergency department, it is based on a brief history and measurement of vital signs
(temperature, respiratory and heart rate) and oxygen saturation.

Appearanrce B reathing
= Tone = Abnonmal sounds ag stridor
= Interactiveness’ mental status = Abnormal posioning
= Consolability = Masal flaring
« Lookf gazel eye contact » Retactions
« Speech cry « Rate

Ensure vou can see chikd
BUT ke=ep n the caregiver's arms
AOID ruching of cverexXposLre

COMSIDER ages-appropriale devslop-
meantal nocrms

IcIr-t:*.u.:llal‘.lu:nrl. to skin

_ . COMNSIDER skin
. ’:ﬂ'ﬂ;g’”"- pale, cyanasis. | raenanse to cold ervirenment
= Petichae

The PAT funclions as a rapid, initial assessment to delermine "sick™ or "not sick,” and

should be immediately followed by/not delay the ABCDESs. It can be ulilized for serial
assessment of patients to track response to therapy.
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Relationship of the PAT components to physiological categories and
management priorities

Presentation Appearance Work of Circulat'n Management priorities
breathing to skin
Stable Normal Normal Normal Specific therapy based on

possible etiologies

Respiratory Normal Abncrmal Normal Position of comfert, Oz/suction,
distress specific therapy (e.g. albuterol,
diphenhydramine, epinephrine),
labs/x-rays
Respiratory Abnormal Abnormal Normal or Position head/open airway,
failure Abnormal BVM, FB removal, advanced

airway, labs/x-rays

Shock Normal Normal Abnormal O, peripheral IV, fluid
(compensated) resuscitation, specific therapy
based on eticlogy (antibiotics,

surgery, antidysrhythmics),

labs/x-rays
Shock Abnormal Normal or Abnormal 0, vascular access, fluid
(decompensated/ Abnormal resuscitation, specific therapy
hypotensive) based con eticlogy (antibiotics,

vasopressors, blood products,
surgery, antidysrhythmics,
cardioversion), labs/x-rays

CNS/Metabolic Abnormal Normal Normal O, POC glucose, consider
dysfunction other etiologies, labs/x-rays
Cardiopulmonary Abnormal Abnormal Abnormal Position head/open airway,
failure/arrest BMV with 100% O, CPR,

specific therapy based on
etiology (defibrillation,
epinephrine, amiodarone),
labs/x-rays



Heart Systolic
rate Respiratory blood
Age group (bpm) rate (bpm) pressure
Newborn 100-160 35—-60 50—70
(O to 1T month)
Infant 80—-140 30—40 70—100
(1 to 12 months)
Toddler 80—-130 20—-30 70—110
(1 to 3 years)
Preschool 80—-110 20—-30 80—-110
(3 to 6 years)
School age 70—100 20—25 80—120
(6 to 12 years)
Adolescents 60—90 15—20 100—-120

(12+ years)

(Adapted from: Advanced Life Support Group. 2016. Advanced
Paediatric Life Support. The Practical Approach, ed 6, Blackwell

BMJ Books.)
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Respiratory Distress
Grade of RD Description
| Tachypnea, RR equals or exceeds:
60 (0-2 Mo), 50 (2-12 Mo), 40 (1-5 yrs), 30 (5-8 yrs), 20 (>8 yrs)

I Retractions

1l Grunting

\] Cyanosis or pa02 < 60 mmHg

Assessment of Dehydration
Mild Moderate Severe
Heart rate MNormal, full Rapid Rapid, wealk
Blood pressure MNormal MNormal-low Shock- decreased
BP

Urine output Decreased Markedly decreased | Anuria
Oral mucosa Slightly dry Dry Parched
Anterior fontanel MNormal Sunken Markedly sunken
Eyes Normal Sunken Markedly sunken
Skin turgor Normal Decreased Tenting
Capillary refill Mormal (<3 sec) Mormal to increased | Increased (>3 sec)
% loss of pre-
illness weight
=2 years 5% 10% 15%
= 2 years 3% 6% 9%

by b
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Pediatric GCS: Eye Opening, Motor and Verbal Response

Response <1 Year > 1 Year Score
Eye Spontaneous Spontaneous 4
Opening
To shout To verbal command 3
To pain To pain 2
No response No response 1
Spontaneous Obeys commands 6
movement
localizes pain/ Localizes pain 5
Withdraws to touch
Motor Withdraws to pain Flexion-withdrawal 4
Response
Abnormal flexion Abnormal flexion 3
Extension Extension 2
No response No response 1
< 2 Years 2-5 Years J =5 Years J
Smiles, coos, or Appropriate Oriented 5
babbles words/phrase
s
Cries but is consolable Inappropriate Confused/disor 4
Verbal words iented
Response
Persistent Persistent Inappropriate 3
crying/screaming cries/screams @ words
G runts/agitated/restless Grunts Incomprehensi 2
ble sounds
No response No response No response 1

Rapid assessment of A ALERT
level of consciousness
(AVPU) Vv Responds to VOICE
P Responds to PAIN
U UNRESPONSIVE

A score of P means that the child’s airway is at risk and will need to
be maintained by a manoeuvre or adjunct.

More detailed evaluation is with the Glasgow Coma Scale.
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For children admitted to hospital, paediatric early warning scores (PEWS) are
now widely used to assist in identifying clinical deterioration

Paediatric Early Warning Score (PEWS) in children 12—23 months to identify children
whose clinical condition has deteriorated and may require escalation of care (NHS
Scotland).

NHS -

SCOTLAND ooB -

PAEDIATRIC EARLY WARNING SCORE (PEWS) ' AN Patent 10 el

12 - 23 MONTHS

(To be used from 12 months until day before 2nd birthday)
PEWS is a tool to aid recognition of sick and deteriorating children,
PEWS should be calculated every time observations
are recorded.
How to calciufate score:
* Rocoerd observatons at intervals as proscribed Wiardcaa i CONPURBIR oo
+ Reccrd observations in black pen with a dot
« Score as per the colour key

@EE -7 Y R —

+« Acdd tota] points scored
* Recoerd 10tal score in PEWS box at bottom of chart
+ Action should be taken as below

Level of
escalation

Action to be taken
iate H concernad abhout a patient's condition

« increased work of breathing,

1-2 1 « signiticant T In O, requirement

« poor perfusion / bilues / mottied
J cool peripheries

3-4 ) 2 + solzures
or any;in rad + confusion / irritablility / altered
Zons behaviour
* hypogliycaemia
« high pain score desphie
S or more 3 priate anal in
Bradycardia,
cardiac or
respiratory arrest
i ob ions are as exp d for pati ..'_s clinical condition, pl. note bel pted parameters for future calls
Acceptabe parameiers RR O, saturation HR B8P Temperature C
Uppor acceplablo
Ncemal range
Lower acceplatie
Cocior’s signature Date & Time
PAEDIATRIC SEPSIS 6 Lower threshold in vuinerable groups If YES respond with Paediatric Sepsis 8

within 1 hour:

* Give high flow cxygen
IV or IO access and blood cultures, glucose,
lactate

Recognition: Suspected or proven
infection + 2 of:
= Core temperature < 36°C >38°'C
= Ihappropriate Tachycardia

.

+ Altered mental state: = Give IV or IO antibiotics
sleepy / irritable / floppy + Consider fluid resuscitation
= Periphera] perfusion, CRT >2 sec, + Consider inotropic support early
cocl mottied « Involve senicr clnicians/ specialsts EARLY
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e Primary assessment is performed to recognize impending respiratory,
circulatory or central neurological failure.

e In adults, cardiopulmonary arrest is often cardiac in origin, secondary to
ischaemic heart disease. By contrast, in previously well children with healthy
hearts, cardiopulmonary arrest is usually secondary to hypoxia from
respiratory orneurological failure or shock.

e Paediatric Basic Life Support is resuscitation that takes place without access
to any medical equipment

e Paediatric Advanced Life Support requires access to resuscitation equipment

References

e WHO Library Cataloguing-in-Publication Data Guideline: updates on paediatric emergency triage,
assessment and treatment: care of critically-ill children. 1.Pediatrics. 2.Triage. 3.Emergency Treatment.
4.Critical Care. 5.Child. 6.Guideline. 1. World Health Organization.ISBN 978 92 4 151021 9 (NLM
classification: WA 320)

¢ Dieckmann R, Brownstein D, Gausche-Hill M. The pediatric assessment triangle: a novel approach for the
rapid evaluation of children. Pediatr Emerg Care. 2010;26(4):312-315. [PubMed]

e Health Improvement Scotland iHub (Creative Commons licence) — ihub.scot/improvement-
programmes/scottish-patient-safety-programmespsp/maternity-and-children-quality-improvement-
collaborative-mcqic/paediatric-care/pews.)
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Small Hearts In Critical Care
Medicine

Dr. Amal Younan ,M.D. FRCPCH(UK).FEBP

Clinical Fellow of Paediatrics ,National Heart Institute

Diagnosis of Decreased Cardiac Output

Chronic Acute Systemic venous W
Decreased Poor perfusion congestion
appetite Gl distress Periorbital edema Tachypnea
Failure to thrive Low urine output Peripheral edema Dyspnea
M)dgn*ﬂ pain Mental status Hepatomegaly Hypoxia
Dyspnea with Nocturnal diuresis
exercise
Low CO Adequate CO
Peripheral perfusion Central capillary refill > 2 Central capillary refill < 2
seconds seconds
Core-peripheral > 3°C <3°C

temperature gradient

Impalpable or weak

Pulses peripheral pulses Full peripheral pulses
Urine output < 1ml/kg/hr > 1ml/kg/hr
Mental status agistaci le}h_a EpicA i Active / alert
activity

Arterial pressure
waveform

Small area under curve

Large area under curve

Metabolic acidosis

Base excess > -5

Base excess < -5

Lactate

Lactate > 4

Lactate< 4

Blood pressure
(normal mean 40-55)

Maybe normal (early on)
or low (later)

Normal
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Management of patients with acute heart failure based on clinical profile
during an early phase

PATIENT WITH ACUTE HEART FAILURE
I

Bedside assessment to identify haemodynamic profiles

-
PRESENCE OF CONGESTION"?
YES NO
(95% of all AHF patients) (5% of all AHF patients)
‘Wet’ patient ‘Dry’ patient
‘ i

ADEQUATE PERIPHERAL PERFUSION?

T

YES
‘Dry and warm’ ‘Dry and cold’
Adequately perfused Hypoperfused,
= Compensated Hypovolemic

! :

= Adjust oral Consider fluid
"Wet and Warm' patient therapy challenge
(typically elevated or Consider inotropic
normal systolic agent if suill
hypoperfused

blood pressure)

‘Wet and Cold’ patient

Systolic blood pressure <90 mmHg

Vascular type — Cardac type —
fluid redistribution fluid accumulation YES NO
Hypertension Congestion
predominates predominates
* Inotropic agent * Vasodilators
l l * Consider * Diuretics
5 = vasopressor in * Consider inotropic
.Vnocﬂchmr o'Dmﬁl . refractory cases agent in refractory
o i o . Dn.redc (when cases
( dor if perfusion corrected)
pr * Consider mechanical
resistance) o ) &
no response
to drugs

Symptoms/signs of congestion: orthopnoea, paroxysmal nocturnal dyspnoea, breathlessness, bi-basilar rales, an
abnormal blood pressure response to the Valsalva maneuver (left-sided); symptoms of gut congestion, jugular venous
distension, hepatojugular reflux. hepatomegaly. ascites, and peripheral cedema (right-sided).
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Management of patients with acute heart failure based on clinical profile
during an early phase

PATIENT WITH ACUTE HEART FAILURE
|

Bedside assessment to identify haemodynamic profiles

-
PRESENCE OF CONGESTION"?
YES NO
(95% of all AHF patients) (5% of all AHF patients)
‘Wet’ patient ‘Dry’ patient
l ‘

ADEQUATE PERIPHERAL PERFUSION?

T —

YES
‘Dry and warm’ ‘Dry and cold’
Adequately perfused Hypoperfused,
= Compensated Hypovolemic

- Adjust oral Consider fluid

"Wet and Warm' patient therapy challenge

normal systolic agent if still
blood pressure) hypoperfused

/ \ “Wet and Cold’ patient
Systolic blood pressure <90 mmHg

Vascular type — Cardiac type —
fluid redistribution fluid accumulation YES NO
Hypertension Congestion
predominates predominates
* Inotropic agent * Vasodilators
l l * Consider * Diuretics
" : vasopressor in + Consider inotropic
.\hsodich:or .‘m,” r-fn:ma:a agent in refractory
« Ulerafilration : D“"ﬁ e (when ) canss
(consider ¥ « Consider mechanical
diuretic - -
R chcuhtory support
if no response
to drugs

Symptoms/signs of congestion: orthopnoea, paroxysmal nocturnal dyspnoea, breathlessness, bi-basiar rales, an
abnormal blood pressure response to the Valsalva maneuver (left-sided); symptoms of gut congestion, jugular venous
distension, hepatojugular reflux. hepatomegaly. ascites, and peripheral cederma (right-sided).



Common Medication of Heart Failure In Paediatrics

Drugs Routes of Doses
administration

Furosemide Oral 1—2 mg/kg q6—12h

Furosemide Intermittent 0.5—2 mg/kg q6—12h
bolus

Furosemide Continuous 0.1—0.4 mg/kg/h
infusion

Captopril Oral 0.3—2 mg/kg q8h

Enalapril Oral 0.05—0.25 mg/kg q12h

Losartan Oral 0.5—1.5 mg/kg/d

Carvedilol Oral 0.05 mg/kg/d q12h

Metoprolol Oral 0.25 mg/kg/d q12h

Spironolactone Oral 0.5—1.5 mg/kg q12h

Nitroglycerin Continuous 0.5—10 pg/kg/min
infusion

Nitroprusside Continuous 0.5—4 ng/kg/min
infusion

Hydralazine Intermittent 0.1—0.2 mg/kg every 4—6 h
bolus

Hydralazine Oral 0.3—1 mg/kg/d in q8—12h

Digoxin Oral 5—10 ng/kg/d

Dobutamine Continuous 2.5—10 pg/kg/min
Infusion

Epinephrine Continuous 0.01—0.1 png/kg/min
Infusion

Epinephrine Intermittent 0.01 ug/kg
bolus

Milrinone Continuous 0.5—1 ug/kg/min
Infusion

Levosimendan Continuous 0.05—0.2 ng/kg/min

Infusion
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ECG of Normal Sinus Rhythm

ECG .... In critical care —
Complex

P wave
* 1. Dysrrythmias

* 2. Chamber Enlargement
« 3. Ischaemia, Infarction
4. Pericarditis

« 5. Electrolytes abnormalities

* 6. Others

% e QT Interval

1 sec
“g,am’ (1000 m sec) '
SOC =
‘ 200 m sec ”'"I' Paper Speed -25 mm/sec -
| lnll:ll"vall e 'ln“na' —t
Smm — g B T — —_——— .

R.. . ‘ — 4 . b e

.
---db--z-

L

!'

—

———————— >t k,I

1 small square = 1mm (0.1mV) 1 small square = .04 (40 m sec)
1 Large Square = 5Smm (0.5m 1 large square = . 2 (200 m sec)
? lavos caunarac = (1) & lavoa cnunarac =1 corl TNNM oai
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Placement of ECG Leads

RA = Right Arm

LA = Laft Arm

RF=RgMFom  RA LA
LF = Laft Foot

.

R+ LF

RA - Vermell
LA - Grac

RF - Negre
LF - verda
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ELCEY®E  Treatable Causes of Arrhythmias

6H’s 5T’

Hypovolaemia Toxins

Hypoxia Tamponade, cardiac

Hydrogen ion (acidosis) Tension pneumothorax
Hypo-/hyperkalemia Thrombosis, coronary or pulmonary
Hypoglycaemia Trauma (hypovolaemia)
Hypothermia

Hypokalaemia

ECG changes typically occur when serum potassium is < 3 mEg/L, and include ST segment
sagging, T wave depression, and U wave elevation. With marked hypokalemia, the T wave
becomes progressively smaller and the U wave becomes increasingly larger.
Hypokalemia may cause premature ventricular and atrial contractions, ventricular and
atrial tachyarrhythmias, and 2nd-or 3rd-degree atrioventricular block; eventually,
ventricular fibrillation may occur

Hyperkalaemia

ECG changes begin with an increased PR interval, shortening of the QT interval, and tall,
symmetric, peaked T waves; with potassium > 6.5 mEg/L, QRS interval widens, and P
wave disappears; ultimately, the QRS complex degenerates into a sine wave pattern, and

ventricular fibrillation or asystole ensues.

vt
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[ Tachycardia Recognized }

o

yes Pulse Present? No

A 4

Adequate ] No
Perfusion? J

Yes \

A Goto R

Tachycardia with Pulse
and Adequate
Perfusion Algorithm

|

4 Is the QRS Complex Narrow (normal) or Wide? P
Narrow/Normal QRS is < 0.09 Sec.

Wide QRS is > 0.09 Sec.
(This determines how the tachyarrhythmia is treated within each
tachycardia algorithm)

& 4

© 2017 Jeffery Media Productions, LLC

\_ J
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Diabetic Ketoacidosis In
Children & Adolescents

Dr Eman AbuZeid, MD, ESPEN

Consultant & fellow of pediatrics &
clinical nutrition at NIDE

Pathophysiology
Diabetic ketoacidosis (DKA) results from deficiency of circulating
insulin and increased levels of the counterregulatory hormones:
glucagon, catecholamines, cortisol and growth hormone. In most cases,

DKA is caused by new onset of diabetes, omission of insulin injections, interruption of
insulin delivery in children using an insulin pump, or inadequate management of an
infection. Severe insulin deficiency occurs in previously undiagnosed T1D and when
patients deliberately or inadvertently do not inject insulin, especially the long-acting
component of a basal-bolus regimen, or markedly reduce the doses of insulin, for example,
during an intercurrent illness such as gastroenteritis. Children who use an insulin pump can
rapidly develop DKA when insulin delivery fails for any reason. Relative insulin deficiency
occurs when the concentrations of counterregulatory hormones markedly increase in
conditions such as sepsis, trauma, or febrile illness, which overwhelm homeostatic
mechanisms and lead to metabolic decompensation despite the patient injecting the usual
recommended dose of insulin.

The biochemical criteria for the diagnosis of DKA are

* Hyperglycemia (blood glucose >11 mmol/L [=200 mg/dl])

* Venous pH <7.3 or serum bicarbonate <18 mmol/L(C)

* Ketonemia (blood R-hydroxybuyrate >3 mmol/L) (C) or moderate or large ketonuria.
Not all children or caregivers volunteer classic symptoms of diabetes (polyuria, polydipsia)
at the time of diagnosis of DKA, and other symptoms of DKA are non-specific. Therefore,
fingerstick blood glucose measurements should be considered for all children presenting
with rapid breathing or with vomiting and abdominal pain without diarrhea.

The following recommendations are based on currently available evidence and are intended
to be a general guide to DKA management. Because there is considerable individual
variability in presentation of DKA (ranging from mild to severe and life threatening), some
children may require specific treatment that, in the judgment of the treating physician, may
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occasionally be outside the range of options presented here. Clinical judgment should be
used to determine optimal treatment for the individual child, and timely adjustments to
treatment should be based on ongoing clinical and biochemical monitoring of the response
to treatment.

Emergency assessment should follow the general guidelines for

Pediatric Advanced Life Support (PALS) and includes: Immediate measurement of blood
glucose, blood or urine ketones, serum electrolytes and blood gases; and assessment of
level of consciousness.

Two peripheral intravenous (V) catheters should be inserted.

Management should be conducted in a center experienced in the treatment of DKA in
children and where vital signs, neurological status, and laboratory results can be monitored
frequently.

Where geographic constraints require that management be initiated in a center with less
experience, there should be telephone or videoconference support from a physician with
expertise in DKA

Meticulous monitoring of

The clinical and biochemical response to treatment is necessary so that timely adjustments
in treatment can be made when indicated by clinical or laboratory data.

Goals of therapy are

To correct dehydration, correct acidosis and reverse ketosis, gradually restore
hyperosmolality and blood glucose concentration to near normal, monitor for acute
complications, and identify and treat any precipitating event.

Fluid replacement

Should begin before starting insulin therapy. Expand volume using one or more boluses of
0.9% saline infused over 20-30 min to restore peripheral circulation. Calculate the
subsequent rate of fluid administration (0.45% to 0.9% saline), including the provision of
maintenance fluid requirements, aiming to replace the estimated fluid deficit over 24 -48h.
Insulin therapy

Begin with 0.05-0.1 U/kg/h (0.05 U/kg/h can be considered with pH > 7.15) at least 1 h
after starting fluid replacement therapy

Potassium

If the child has hyperkalemia (potassium>5.5 mmol/L), defer potassium replacement
therapy until urine output is documented. Begin intravenous fluid treatment with
nonpotassium containing fluids and measure potassium hourly.

Begin potassium infusion when potassium <5.5 mmol/L. In the rare child with
hypokalemia (potassium <3.0 mmol/L), defer insulin treatment and give a bolus of
potassium (not to exceed 0.5 mEq/Kg/h), along with cardiac monitoring. Otherwise, begin
with 40 mmol potassium/ L.

Bicarbonate administration
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Is not recommended except for treatment of life-threatening hyperkalemia or for severe
acidosis (venous pH < 6.9) with evidence of compromised cardiac contractility.

Warning signs and symptoms of cerebral injury include

Onset of headache or vomiting after beginning treatment or progressively worsening or
severe headache, slowing of heart rate not related to sleep or improved intravascular
volume, change in neurological status (irritability, lethargy, confusion, incontinence),
specific neurological signs (e.g., cranial nerve palsies), decreased oxygen saturation.

In children with multiple risk factors for cerebral injury

(elevated serum urea nitrogen concentration (>20 mg/dl), severe acidosis (pH < 7.1), severe
hypocapnia (pCO2 < 21 mmHg), age < 5 years), have mannitol or hypertonic saline at the
bedside and the dose calculated.

If neurologic status deteriorates acutely, hyperosmolar therapy with mannitol or hypertonic
saline should be given immediately.

Prevention

Management of DKA is not complete until an attempt has been made to identify and treat
the cause. DKA without a preceding illness in a child with known diabetes is almost always
the result of failure to appropriately administer insulin injections or interruption of insulin
delivery, most often as a result of insulin pump infusion set dysfunction. In new onset
diabetes, DKA is frequently the consequence of a delay in diagnosis
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Pediatric Dentistry is always extremely challenging for all dentists The clinical
success in pediatric dentistry starts with success in child management. The child’s
behavior on the dental chair vary according to multiple reasons and is directly affected by
his parents, and the impact of his family surroundings is usually clear in his dental visit
Proper behavior guidance is mandatory for reaching a successful treatment in the end.
Dental phobia is present nearly with all children, children’s attitude and personalities
vary significantly, and it is very challenging for dentists to deal with such variations and
fears. In our lecture, we will go through a practical journey in reaching the most suitable
management technique that can be easily tailored for different situations, different
children personality and attitudes...

Proper management starts with proper
anesthesia introduction to the child,
adequate coolant during drilling with
sharp burs and stones as well as the using
of shop excavators to decrease pressure
leading to decreasing of the pain sensation.

2 Management
2 Anesthesia
2 Drilling and excavators o r'

2 Metapex application and puff MD 6

2 Crowns <

2 Hall crowns vs SDF rR
2 Laser Technology N

4 Dismissal W,
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The lecture will discuss clinical tips and tricks in proper metapex application , crowns
and Hall crown techniques, where, recently, we can simply apply crowns to molars by the
use of elastic separators instead of drilling , but that has certain guidelines that we must
follow.

Laser, as a technology, is booming in the dental practice, where a new era of laser
treatments is proposed with various applications in dentistry in all branches. Yet, its use in
pediatric dentistry is quite challenging. Diode laser is one of the very practical laser types
that is extremely beneficial in the pediatric field on daily basis, its treatment comes hand
in hand with all types of treatments, starting from healing of soft tissue trauma till
endodontic therapy, canal disinfection and enhanced abscess
healing, etc,...

Diode lasers affect the healing process of the
tissues, it has shown to decreases pain significantly,
enhances wound healing, decreases inflammation
by lowering the levels of prostaglandin E2,
interleukin-1 beta , enhancing immunity and ATP
production, and improving the proliferation of
fibroblasts.

This Presentation will be discussing the effect of Diode laser on the healing

process of both soft and hard tissues in children, regarding the healing time, edema, pain,
scars, and bone healing process. Since young children have better wound healing than
adults, yet, there will still be a mind-blowing paradigm shift in the healing power of
tissues by the use of diode lasers.

Finally, the dismissal phase and the wrap up of the dental treatment is of prime
importance for the child’s acceptance and his satisfaction at the end of the dental visit. As
this step, depends on it his cooperation in his upcoming visits, and accordingly, it has to
be a pleasing experience as well as an up to date and an advanced dental visit.



THE NATIONAL INSTITUTE FOR DIABETES ANDENDOCRINOLOGY E- BULLETIN MAY -AUGUST 2026

Ll
;| Department of Dentistry S c '
f National Institute of Diabetes, GOTHI

/ | Intraoperative Complications During
1 o Routine and Surgical Tooth Extraction:
Prevention and Management

DISTINGUISHED SPEAKER \
0

DR. EMAN HAMDY U L
Consultant of oral & maxillofacial surgery, MSc, Board )

(ol el Sk et aalaally G ual) Al disgl )y

Introduction

Tooth extraction is one of the most frequently performed procedures in oral surgery.
Although often considered routine, exodontia may be associated with several
intraoperative complications that range from minor soft tissue injuries to severe surgical
emergencies. Early recognition, proper prevention, and appropriate management are
essential to minimize patient morbidity and improve surgical outcomes.

Classification of Intraoperative Complications

Common intraoperative complications of exodontia include: Failure to achieve adequate
anesthesia Failure to remove the tooth Extraction of the wrong tooth Fracture of tooth or
surrounding bone Dislocation of the temporomandibular joint Displacement of teeth or
roots into adjacent spaces Soft tissue injuries Nerve injuries Swallowing or aspiration of
foreign bodies Bleeding

1. Failure to Achieve Adequate Analgesia

Failure to secure profound local anesthesia is a common challenge during extraction
procedures.

The causes may include faulty injection technique, inadequate anesthetic dosage,
anatomical variations, accessory innervation, or local infection resulting in decreased tissue
pH. It is important to distinguish between pain and pressure sensation, as many patients
may perceive pressure during extraction despite successful anesthesia.

Continuing extraction in the presence of pain may compromise patient trust and increase
anxiety. Therefore, reassessment and supplemental anesthesia should always be considered
before proceeding.

2. Fractures

Fracture is among the most common intraoperative complications. The extracted tooth
itself may fracture due to extensive caries, large restorations, root morphology, or excessive
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force. Fractures may also involve the alveolar bone, maxillary tuberosity, adjacent teeth,
or even the mandible in severe cases.

Management depends on the extent and location of the fracture. Small alveolar bone
fragments may be removed or smoothed, whereas large segments should be repositioned
and stabilized. Mandibular fractures require immediate referral and surgical management.
3. Temporomandibular Joint Dislocation

Temporomandibular joint dislocation may occur due to excessive mouth opening or
uncontrolled force during extraction. Patients may present with inability to close the mouth
and severe discomfort. Prevention includes proper support of the mandible during lengthy
or difficult extractions.

4. Displacement of Teeth or Roots

Roots or teeth may accidentally be displaced into anatomical spaces such as the maxillary
sinus or submandibular space. Blind attempts to retrieve displaced roots should be avoided
because they may worsen the situation and push the fragment deeper.

Radiographic evaluation and careful surgical planning are essential. Oroantral
communication may also occur during maxillary extractions and may present with air
passage, bubbling, or fluid leakage between the oral cavity and the nose.

5. Soft Tissue Injuries

Soft tissue injuries may involve the gingiva, lips, cheeks, tongue, or floor of the mouth.
These injuries are commonly caused by slipping instruments, inadequate retraction, or poor
surgical visibility. Proper tissue handling and controlled force are key preventive measures.
6. Nerve Injuries

Nerve injuries most commonly affect the inferior alveolar nerve or lingual nerve. Patients
may complain of numbness, altered sensation, or paresthesia following extraction.
Documentation, patient reassurance, and appropriate follow-up are essential parts of
management.

7. Swallowing and Aspiration

Small roots, restorative materials, or instruments may accidentally be swallowed or
aspirated during extraction procedures. Use of throat protection and gauze screens is
recommended, particularly during surgical extraction. Aspiration constitutes a medical
emergency and requires immediate management.

8. Bleeding

Intraoperative bleeding may result from local trauma, injury to blood vessels, or underlying
systemic conditions. Careful preoperative assessment, local hemostatic measures, suturing,
and pressure application are fundamental components of bleeding control.

Conclusion

Although exodontia is considered a routine dental procedure, intraoperative complications
remain an important part of oral surgical practice. Adequate knowledge of anatomy, careful
treatment planning, proper surgical technique, and early recognition of complications are
essential to ensure patient safety and successful outcomes.
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