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•• SymptomsSymptoms  

•• Differential diagnoses, Anamnesis, Differential diagnoses, Anamnesis, 

Physical examinationPhysical examination  

•• DehydrationDehydration  

•• Lab testsLab tests  

•• TreatmentTreatment  

  

  



Physical examinationPhysical examination  

 behavior: behavior: apatiaapatia  or excitation, thirstor excitation, thirst  

 skin: skin: colourcolour, turgor, turgor  

 headhead::  fontanellafontanella  maiormaior,,  eyes,eyes,  mucosa,mucosa,  lipslips  

 heart: tachycardiaheart: tachycardia  

 abdomenabdomen::  pain,pain,  resistance,resistance,  peristalsis,peristalsis,  

hepatosplenomegalyhepatosplenomegaly  

 limbs: pulsation limbs: pulsation   



DehydrationDehydration  degreedegree  

•• MildMild  

•• home treatmenthome treatment  

  

•• MediumMedium  

•• hospitalization?hospitalization?  

  

•• SevereSevere  

•• ICU!!!ICU!!!  

  



Mild dehydrationMild dehydration  

 weight loss <5%weight loss <5%  

 Neonates with 4 kg,  weight loss < 200gNeonates with 4 kg,  weight loss < 200g  

 adult with 60kg, weight loss < 3kgadult with 60kg, weight loss < 3kg  

  

 thirst thirst   

 oliguriaoliguria  

  



Medium Medium dehydrationdehydration  

 weight loss 5weight loss 5--10% 10%   

 + visible sign+ visible sign  

 behavioral changesbehavioral changes--  apatiaapatia/irritability/irritability  

 dry or sticky mucous membranedry or sticky mucous membrane  

 tears missingtears missing  

 sunken eyes (sunken eyes (endophtalmusendophtalmus))  

 lower fontanellelower fontanelle  

 lower skin turgor (loss of skin elasticity)lower skin turgor (loss of skin elasticity)  

 tachycardia tachycardia   

  





  

  

  

  

  

  

  

  
  



Severe Severe dehydrationdehydration  

 weight loss  >10%weight loss  >10%  

 signs of hypovolemic shocksigns of hypovolemic shock  

 cold cold acralacral  partsparts  

 cyanosis cyanosis   

 threadythready  pulse pulse   

 difficult breathingdifficult breathing  

 rapid breathing rapid breathing   

 lethargylethargy  

 comacoma  



Why laboratory tests?Why laboratory tests?  



 ASTRUPASTRUP  

 ESRESR  

 Complete blood countComplete blood count  

 Blood chemistryBlood chemistry  

 UrineUrine  

 CoagulationCoagulation  

  



ASTRUPASTRUP  

↓Hydrochlorid acid ↓Bicarbonate 

? 
pH 

Alkalosis Acidosis 



ASTRUPASTRUP  

([Na([Na++] + [K] + [K++]) − ([Cl]) − ([Cl−−] + [HCO] + [HCO−−
33])])  

Metabolic acidosis 

Normal anion gap High anion gap 

↓ HCOHCO−−
33 →↑ →↑ ClCl−−  • Lactate (tissue hypoperfusion, liver 

dysfunction)  

•• KetoKeto  acids (starving, DM)acids (starving, DM)  

•• ParaproteinParaprotein  (malignancies)(malignancies)  

•• ToxinsToxins  (ethanol,(ethanol,  methanol,methanol,  ethyleneethylene  

glycol)glycol)  

•• Renal failure Renal failure ––  decreased excretion  of  decreased excretion  of  

acids + acids + decreased HCO−
3 reabsorption  



ErythrocyteErythrocyte  sedimentationsedimentation  raterate    

 nonnon--specific measure of inflammation  specific measure of inflammation    

 indirectly measures the degree of inflammationindirectly measures the degree of inflammation  

  

  



  

  

BloodBlood  CountCount  

 Degree of inflammationDegree of inflammation  
 Leukocytosis Leukocytosis   

 Type of inflammationType of inflammation  
 >Neutrophils >Neutrophils ––  drum sticks or immature forms, toxic granulationsdrum sticks or immature forms, toxic granulations  

 >Lymphocytes >Lymphocytes ––  viral viral   

 EosinophilsEosinophils  (normal(normal  toto  55%%),),    moremore  ––  allergy,allergy,    parasitesparasites  (tissue(tissue  helminths),helminths),  
cleaningcleaning  afterafter  diseasedisease  

 MonocytesMonocytes  (normal(normal  toto  1010%%),),  moremore  ––  EBVEBV  ??    

 NeutrophilNeutrophil  toto  lymphocytelymphocyte  countcount  ratioratio  --  NLCRNLCR        

 earlyearly  parameterparameter  ofof  systemicsystemic  inflammationinflammation  andand  stressstress  inin  criticallycritically  
illill  

 ˃˃1010  systemicsystemic  bactbacterialerial  infectioninfection  (condition(condition::  neutrophilianeutrophilia  andand  
lymfocytopenylymfocytopeny))  



  

  

BloodBlood  CCountount  

 dehydrationdehydration  
 ↑hemoglobin and hematocrit↑hemoglobin and hematocrit  

 anemia, bleedinganemia, bleeding  
 ↓hemoglobin, hematocrit↓hemoglobin, hematocrit  

 degree of inflammationdegree of inflammation  
 ↓ PLT↓ PLT  



BloodBlood  chemistrychemistry  
  

  

  

  

CRPCRP  

  

XX  

  

PCTPCT  
  

  

  

    



BloodBlood  chemistrychemistry  
CRP CRP   

•• protein of acute phase, norm <8 mg/ml protein of acute phase, norm <8 mg/ml   

•• hepatic origin (NO in liver failure!) hepatic origin (NO in liver failure!)   

•• inflammatoryinflammatory  condition,condition,  malignancymalignancy  →→    ↑IL↑IL--66  →→  synthesissynthesis  ofof  
CRPCRP  

→ marker of inflammation→ marker of inflammation, not only infection, not only infection  

•• binds to binds to phosphocholinephosphocholine  expressed expressed   
 on the dead or dying cells → on the dead or dying cells → ↑ necrosis ↑ necrosis (heart attack, multiple trauma)(heart attack, multiple trauma)  

 some bacteria → some bacteria → ↑ bacterial infection↑ bacterial infection  

•• dynamicsdynamics  
 first level: 4 first level: 4 ––  6 h6 h  

 peak: 36 peak: 36 ––  48 h48 h  

 elimination halfelimination half--life time: 18 hourslife time: 18 hours  

•• diagnostic use: diagnostic use:   
 determining disease progress or the effectiveness of treatmentsdetermining disease progress or the effectiveness of treatments  

  



Blood chemistryBlood chemistry  
PCTPCT  

•• production production   
 normal: normal: parafollicularparafollicular  cells of the thyroid (precursor of the calcitonin)cells of the thyroid (precursor of the calcitonin)  

 inflammation: somatic cells (inflammation: somatic cells (protein of acute phaseprotein of acute phase, norm < 0,05 ng/l) , norm < 0,05 ng/l)   

•• dynamicsdynamics  
 first level: 2 first level: 2 --  3h3h  

 peak: 6 peak: 6 ––  12 h12 h  

 elimination halfelimination half--time: 24 time: 24 --  30 hours30 hours  

•• diagnostic usediagnostic use  
 differential diagnosis of infectious and nondifferential diagnosis of infectious and non--infectious processinfectious process  

 greatestgreatest  sensitivitysensitivity  andand  specificityspecificity  forfor  thethe  differentialdifferential  diagnosisdiagnosis  ofof  
infectiousinfectious  andand  nonnon--infectiousinfectious  SIRSSIRS  

 22xx  negativenegative  inin  firstfirst  1212  hh  →→  exclusionexclusion  ofof  sepsissepsis  

→ marker of infection (bacterial)→ marker of infection (bacterial) 
  

  



 plasma osmolality (275 plasma osmolality (275 ––  295 295 mmolmmol/kg)/kg)  

 electrolyteelectrolyte--water balancewater balance  

 NaNa  (ECF volume regulation), (ECF volume regulation), glucgluc, urea… , urea…   

 hyperhyper--,,izoizo--  , hypo, hypo--  

 Ions Ions   

   Na, K, Cl, Ca Na, K, Cl, Ca   

 + Mg, P + Mg, P --  seizures seizures   

 urea, creatinine urea, creatinine ––  kidneys function kidneys function   

 glycaemia glycaemia   

 ↑↑GlcGlc  --  stress, DM screeningstress, DM screening  

 ↓↓GlcGlc  ––  apatiaapatia, , acetonemicacetonemic  vomiting, seizures vomiting, seizures   

 LactateLactate  

 tissue tissue hypoperfusionhypoperfusion, liver dysfunction →MAC with high anion gap, liver dysfunction →MAC with high anion gap  

 prognostic tool prognostic tool (dynamic changes)(dynamic changes)  

  

BloodBlood  chemistrychemistry  



UrineUrine  

 Urinary infectionUrinary infection  

 leuleu, , ercerc, , proeinuriaproeinuria    

 Disorder of kidney functionDisorder of kidney function  

 proteinuria, glycosuriaproteinuria, glycosuria  

 StarvationStarvation  

 ketonesketones  

 Dehydration:Dehydration:  

 ↑urine osmolality↑urine osmolality  

  



CoagulationCoagulation  

 BleedingBleeding  

  

 LiverLiver  functionfunction  (short(short  eliminationelimination  halfhalf--timetime  ofof  

coagulationcoagulation  parameters)parameters)  

  

 Severe conditions (sepsisSevere conditions (sepsis))  



TherapyTherapy  



Rehydration Rehydration ––  step by step by stepstep  

  

•• Dehydration degreeDehydration degree  

  

•• Calculation of overall volumeCalculation of overall volume  

  

•• Fluid managementFluid management  

  



CalculationCalculation  ofof  overalloverall  volumevolume  

 BasalBasal  intakeintake  ofof  fluidfluid::  

 Less Less than 10 kg = 100 than 10 kg = 100 mmll/kg/kg  

 1010--20 kg = 1000 + 50 20 kg = 1000 + 50 mmll/kg /kg for each kg over 10 kgfor each kg over 10 kg  

 Greater than 20 kg = 1500 + 20 Greater than 20 kg = 1500 + 20 mmll/kg /kg for each kg over 20 for each kg over 20 kgkg  

  

••   EstimatedEstimated  lossloss  ofof  fluidsfluids  
   <1 <1 yearyear: severe 100ml/kg, medium and : severe 100ml/kg, medium and mildmild: 50 ml/kg: 50 ml/kg  

   >1 >1 yearyear: severe 50ml/kg, medium and : severe 50ml/kg, medium and mildmild  20 ml/kg20 ml/kg  

  

 OngoingOngoing  pathologicalpathological  losseslosses  + + ionsions, , glucoseglucose  and and acidobasicacidobasic  
correctioncorrection  
 + + 12% 12% ofof  basalbasal  intakeintake  forfor  everyevery  11°°C C ofof  body body temperaturetemperature    

 + + 50 50 --  150 ml 150 ml forfor  everyevery  vomitingvomiting  oror  stoolstool  

  
  



IV IV rehydration rehydration   

Calculate: Calculate:   

e.g.     e.g.       

Boy,Boy,  2020  kg,kg,  55--yearyear--old,old,  estimatedestimated  weightweight  lossloss  toto  1010  %%  
(medium(medium  dehydration)dehydration)  

  

basal intake: basal intake: ??  

  

estimated loss: estimated loss: ??      

  

(ongoing losses)(ongoing losses)  

  

  

  



Calculation of overall volumeCalculation of overall volume  

 BasalBasal  intakeintake  ofof  fluidfluid::  

 Less Less than 10 kg = 100 than 10 kg = 100 mmll/kg/kg  

 1010--20 kg = 1000 + 50 20 kg = 1000 + 50 mmll/kg /kg for each kg over 10 kgfor each kg over 10 kg  

 Greater than 20 kg = 1500 + 20 Greater than 20 kg = 1500 + 20 mmll/kg /kg for each kg over 20 for each kg over 20 kgkg  

  

••   EstimatedEstimated  lossloss  ofof  fluidsfluids  
   <1 <1 yearyear: severe 100ml/kg, medium and : severe 100ml/kg, medium and mildmild: 50 ml/kg: 50 ml/kg  

   >1 >1 yearyear: severe 50ml/kg, medium and : severe 50ml/kg, medium and mildmild  20 ml/kg20 ml/kg  

  

 Ongoing pathological losses + Ongoing pathological losses + ions, glucose and ions, glucose and acidobasicacidobasic  
correctioncorrection  
 + 12% of basal intake for every 1+ 12% of basal intake for every 1°°C of body temperature C of body temperature   

 + 50 + 50 --  150 ml for every vomiting or stool150 ml for every vomiting or stool  

  
  



Calculate: Calculate:   

e.g.     e.g.       

Boy,Boy,  2020  kg,kg,  estimatedestimated  weighweigh  lossloss  55  --  1010  %%  (medium(medium  
dehydration)dehydration)  

  

basalbasal  intakeintake: :   

  1000 + (50 x 10) = 1500 ml 1000 + (50 x 10) = 1500 ml   

estimatedestimated  lossloss: :   

  20 x 20 = 400 ml   20 x 20 = 400 ml     

((ongoingongoing  losseslosses))  

  

•• 1500 ml 1500 ml ++  400 ml400 ml…= 1900 ml…= 1900 ml  

  

Calculation of overall volumeCalculation of overall volume  



  Fluid managementFluid management  

CCalculatedalculated  volumevolume  in in nnextext  24 24 hourshours  (boy(boy, 20 , 20 kg):kg):  

  1900 ml1900 ml  
•• 1/2 in first 8 h: 950 ml (1/2 in first 8 h: 950 ml (first hour 10 first hour 10 ––  20 ml/kg20 ml/kg))  

•• 1. hour: speed 200 ml/h1. hour: speed 200 ml/h  

•• next 7 hours:  750 ml …speed of infusion 107 ml/hnext 7 hours:  750 ml …speed of infusion 107 ml/h  

•• 2/2 in next 16 h: 950 ml2/2 in next 16 h: 950 ml  

    + + add ongoing add ongoing patholpathol. losses (in next hours). losses (in next hours)  

  

    + + ongoing ions and ongoing ions and acidobasicacidobasic  correction             correction             

(blood test results…in first 2 hours)(blood test results…in first 2 hours)  

    



Monitor for signs and symptomsMonitor for signs and symptoms  

•• state of consciousnessstate of consciousness  

•• urine outputurine output  

•• skin turgorskin turgor  

•• tachycardiatachycardia  

  

IV IV rehydrationrehydration  II II --  

ffluid managementluid management  



Oral Oral rehydrationrehydration  

 mild dehydrationmild dehydration  

 pperoraleroral  rehydration fluid (water, Na, K, rehydration fluid (water, Na, K, GlcGlc) ) ––  

WHO definedWHO defined  

 rice water, mineral still waterrice water, mineral still water  



IV IV solutionssolutions  
•• Crystalloids Crystalloids ––  small moleculessmall molecules  

•• about 25 % remain in vascular space about 25 % remain in vascular space   

•• Isotonic Isotonic ––  0.9 % 0.9 % NaClNaCl, Ringer , Ringer fundinfundin, Ringer lactate, , Ringer lactate, PlasmalytePlasmalyte        

•• Hypotonic Hypotonic --  5 % 5 % GlucGluc,  0,45 % ,  0,45 % NaClNaCl  

•• Hypertonic Hypertonic ––  10 % 10 % GlucGluc, , PlasmalytePlasmalyte  + 5 % + 5 % GlucGluc…   …     

  

•• Colloids  Colloids  --  large moleculeslarge molecules  

••   →severe dehydration?→severe dehydration?  

•• remain in vascular space remain in vascular space   

•• E.g. Hydroxyethyl starch (HES) E.g. Hydroxyethyl starch (HES) ––  max. safety dose max. safety dose ––  25 ml/kg/day25 ml/kg/day  

•• ↑ price↑ price  

•• AE: AE: anaphylactoidanaphylactoid  reactions, coagulopathyreactions, coagulopathy  

•• (Blood products) (Blood products) ––  NO: for volume expansion!NO: for volume expansion!  

                  



Isotonic solutionsIsotonic solutions  
•• concertation of electrolytes is similar to that of plasmaconcertation of electrolytes is similar to that of plasma  

•• inicialinicial  treatmenttreatment  ofof  dehydrationdehydration  (if(if  wewe  don'tdon't  knowknow  parametersparameters  ofof  

ionsions  andand  acidacid--basebase  balance)balance)    

•• 00..99  %%  NaClNaCl  

••   II::  MACMAC  highhigh  anionanion  gapgap  (lactate,(lactate,  ketoacidsketoacids),),  renalrenal  impairmentimpairment  (absence(absence  

ofof  K+))            

  

•• PlasmalytePlasmalyte::    electrolyteelectrolyte  concentrations,concentrations,  osmolalityosmolality  andand  pHpH  mimicmimic  

plasmaplasma    

        

  

  

  

  



HypotonicHypotonic  solutionssolutions  
•• LowerLower  concetrationconcetration  ofof  electrolyteselectrolytes  oror  tonicitytonicity  comparedcompared  to to 

plasmaplasma  

•• <250 <250 mmolmmol/l → /l → shift to shift to cellscells      

•• NO NO   

•• hhypernatremicypernatremic  dehydrationdehydration  (>150 (>150 mmolmmol/l)/l)  

•• pacient pacient atat  risk risk forfor  increasedincreased  ICPICP  

•• lliver iver diseasedisease, trauma,  , trauma,  burnsburns  ((depletiondepletion  ofof  intravascularintravascular  volumevolume) )   

    → → cerebralcerebral  edemaedema    
•• hyponatremichyponatremic  dehydrationdehydration  (<130 (<130 mmolmmol/l) /l)   

    → → deeperdeeper  hyponatremiahyponatremia  → → cerebralcerebral  edemaedema    

•• YESYES  

•• ongoingongoing  pathologicalpathological  losseslosses  ((e.ge.g. . hypoglycemiahypoglycemia))  



HypertonicHypertonic  solutionssolutions  
•• Higher concentration of electrolytes or tonicity compared to Higher concentration of electrolytes or tonicity compared to 

plasmaplasma  

•• ≥375 ≥375 mmolmmol/l → /l → ECFECF  ––  volume expandervolume expander  

•• E.g. E.g. PlasmalytePlasmalyte  + 5 % + 5 % glucgluc  (572 (572 OsmolOsmol/l), 10 % /l), 10 % GlucGluc  (556 (556 

mmolmmol/l), 3% /l), 3% NaClNaCl, 10 % , 10 % NaClNaCl, 7.5 % , 7.5 % KClKCl…  …    

  

•• NO NO   

•• replacement of volume (replacement of volume (↑↑OsmolOsmol))  

•• high speed ! high speed ! --  phlebitis,  fluid volume overload → pulmonary edemaphlebitis,  fluid volume overload → pulmonary edema  

•• YESYES  

•• glucoseglucose  andand  ionion  correctioncorrection  (e(e..gg..  33%%  NaClNaCl  inin  symptomsymptom..  hyponatremichyponatremic..  

dehydration)dehydration)  

•• Correction of MAL (Correction of MAL (NaClNaCl))  

  

  



pHpH  

•• PlasmalytePlasmalyte  (pH 7.4)(pH 7.4)  

•• RingerRinger  fundinfundin  (pH 5.1 (pH 5.1 ––  5.4) 5.4)   

•• ccorrectionorrection  ofof  MAC <7,1 MAC <7,1   

• 4,2 %/8,4 % NaHCCO3  

• Add 1/3 -1/2 of calculated amount  

•• ccorrectionorrection  ofof  MAL >7,45MAL >7,45  

•• ↓CL: ↓CL: NaClNaCl, , KClKCl, , NH4Cl… 

•• RingerRinger  lactatelactate  (pH 6.5) (pH 6.5)   



Thank you for your patienceThank you for your patience  


