Pediatric Clinical Reasoning Case Study: Poison Ingestion

Created by Kathleen Mixson, RN, MS, JD
I. Data Collection
Chief complaint/History of Present Illness:   Brandy is a 22 month .old female presenting with ingestion at 10:30 pm yesterday of estimated 1/2 tsp of solder flux and immediately had vomiting of about 12 times, taken immediately to the emergency room.  No vomiting since around 3 am but continues to have gagging and retching.  No diarrhea. Has raspy voice, fussiness.   Had chemistries, LFTs, CBC, IV started in ER.   Acute ingestion of zinc chloride-containing solder flux (contains 30-36% zinc chloride), which is caustic to GI tract, skin, and eyes.  Also if significant systemic absorption occurs, systemic toxicity may include altered mental status, renal insufficiency.  Patient to be admitted for observation and monitoring for systemic effects.  If no respiratory distress or abnormal labs the plan is to discharge this afternoon.  
What data is relevant to this patient that must be recognized as clinically significant to the nurse?
ingestion at 10:30 pm yesterday of estimated 1/2 tsp of solder flux and immediately had vomiting of about 12 times, taken immediately to the emergency room.  No vomiting since around 3 am but continues to have gagging and retching.  No diarrhea. Has raspy voice, fussiness.   Had chemistries, LFTs, CBC, IV started in ER.   Acute ingestion of zinc chloride-containing solder flux (contains 30-36% zinc chloride), which is caustic to GI tract, skin, and eyes.  Also if significant systemic absorption occurs, systemic toxicity may include altered mental status, renal insufficiency.
Rationale: Data indicate immediate response to toxic ingestion and the possible effects, effects of corrosive agent to mouth and airway
Personal/Social History:  Mom and dad at bedside.  Lives with parents. English speaking
PMH:  Allergic rhinitis, night-time cough, thought to have seasonal allergies as a cause of chronic vomiting. Born at 36 weeks gestation, no complications, SVD. 
Current Medications: None
Patient Care Begins:

Your Initial VS:

T: 97.9º F
P:  118
R:  38
BP:  100/76
O2 sats:  98% on 2L per NC 

Weight:  15,2 kg

Pain:  3/10 FLACC 

What VS data is relevant to this patient that must be recognized as clinically significant to the nurse?
 Elevated HR, RR and O2 use, pain

Rationale:  Data indicates some evidence of respiratory impairment and pain
Your Initial Nursing Assessment:

GENERAL APPEARANCE: Fussy, irritable and requiring frequent comforting from parents.
RESPIRATORY:  Breath sounds equal and with good aeration bilaterally.  No stridor or nasal flaring. Mom states continued raspy voice.
CARDIAC: Heart rate regular-S1S2. Pulses palpable and equal bilaterally. Capillary refill less than 3 seconds.
NEUROLOGIC:   Alert with normal muscle tone and movement of extremities.
ABDOMEN/GI: Currently NPO.  Mouth and throat red and raw looking.  Abdomen soft, non-tender with active bowel sounds all four quads. 
GENITOURINARY: Voiding per diaper. 
EXTREMITIES/SKIN:  Skin is warm and dry-normal for color of skin. IV in place to right hand, infusing D5 ½NS  at 42 per hour.  Site without redness or edema.  Hands equal bilaterally.
What assessment data is relevant that must be recognized as clinically significant to the nurse?
Fussy, irritable and requiring frequent comforting from parents.   Breath sounds equal and with good aeration bilaterally.  No stridor or nasal flaring. Mom states continued raspy voice.  Capillary refill less than 3 seconds.  Currently NPO.  Mouth and throat red and raw looking.  Abdomen soft, non-tender with active bowel sounds all four quads.

Rationale:  Data indicates pain behavior local corrosive effects in mouth with possible complication respiratory or GI impairment.  Good aeration, no nasal flaring good peripheral perfusion.  Comforted by parents
II. Clinical Reasoning Begins…
1. What is the most likely medical problem that your patient is presenting with?
Ingestion of corrosive poison with local inflammation of mouth, vomited to remove substance from system

2. What is the underlying cause /pathophysiology of this concern? 
 Corrosive substances cause severe burns which result in edema compromising airway and GI functioning. 
3. What is your primary nursing priority right now?
Prevention of complications by maintaining patent airway, pain control, parent support and education
4. What nursing diagnostic statement will guide your plan of care?

· Risk for injury RT airway obstruction, obstructed GI tract secondary to inflammation

· Acute pain RT inflammation

· Risk for ineffective healthcare maintenance RT knowledge deficit regarding home safety

· Guilt and anxiety RT perceived parenting failure secondary to child poisoning 

· Interruption in family process RT experience of sudden hospitalization/emergency illness

5. What interventions will you initiate based on this priority?
· Age appropriate non pharm pain strategies such as cuddling, singing, puppets, toys, 

· Close monitoring of respiratory function for early intervention 
· Have suction and emergency equipment ready

· Encourage parent’s expression of feelings regarding incident, do not be judgmental or blaming
· Delay discussing prevention until child stable

· Encourage parent’s participation in care

· Explain all procedures to parents 
6. What is the worst possible complication to anticipate?
· Respiratory obstruction leading to respiratory arrest
· Re-occurrence of poisoning or other injury
7. What nursing assessment(s) will you need to identify and respond if this complication develops?
Respiratory function, O2 sats, swallowing, pain
Medical Management: Rationale for Treatment & Expected Outcomes

	Physician orders:

Weight on admission
Strict hourly I & O

Vitals signs every 4 hours with continuous pulse oximitry 

Titrate O2 to keep O2 sats greater than 94%

NPO
Activity as tolerated 

Repeat lytes, CBC, and LFT this morning

Home safety instruction for parents 

IV D5 ½ NS at 42 ml/hr

	Rationale:

To monitor nutritional status and growth, response to intervention

Close monitoring and early intervention fluid balance
Continuously monitor vital signs

To intervene early with signs of respiratory distress

To prevent GI irritation and possible aspiration 
To promote optimum growth and development and parental interactions
Early detection of systemic effects of poison
To prevent reoccurrence of injury
Fluid maintenance calculation:
10 x 100 = 1000
5.2 x 50 =    260
1260 ml/24 hr MFR
	Expected Outcome:
To maintain weight or gain
To take in more than MFR

VS will be WNL

O2 sats will be greater than 94% on room air

No aspiration

Age appropriate activity

Normal lytes, CBC and LFT 

Parents verbalize understanding of instructions
Maintain fluid balance with intake greater than MFR



Radiology Reports:  Chest X-ray:  Cardiac silhouette is not enlarged. Aortic arch is left-sided. Lungs are clear of confluent infiltrate or pleural fluid. Osseous structures are normal. The upper abdomen is demonstrates no evidence of obstruction. 
What data above is relevant to this patient that must be recognized as clinically significant to the nurse?  Normal chest x-ray results
How do these radiology findings relate to primary problem:    The findings indicate no observable injury to respiratory and GI structures.
Lab Results:

	CBC
	Current
	Initial

	WBC (4.5-11.0)
	8.6
	6.6

	RBC  (
	4.2
	4.77

	HGB (12-16)
	12.0
	11.4

	PLTS (140-440)
	188
	198

	Neuts. % (42-72)
	
	55

	Lymphs % (20-44) 
	
	35

	Mono % (0-10)
	
	6

	Eosin % (0-5)
	
	4


Identify the relevant lab results to this patient and their clinical significance:

All values are relevant and indicate normal immune response.
Which labs when trended are showing improvement and/or reveal concerning potential complications?

Continuing normal values indicate that there are no untoward effects from poison.
	Basic Metabolic panel
	Current
	Initial

	Sodium (135-145)
	138
	135

	Potassium (3.5-5.1)
	4.2
	4.9

	Chloride (95-105)
	102
	104

	CO2  (22-26)
	21
	22

	Anion Gap (7-16)
	13
	14

	Bilirubin  (0.3-1.0)
	
	1.2

	Creatinine (0.5-1.3)
	
	0.7


Identify the relevant lab results to this patient and their clinical significance:

All labs are relevant and indicate good renal and liver function.
Which labs when trended are showing improvement and/or reveal concerning potential complications?

Continuing normal values indicate that there are no untoward effects from poison
	Liver Panel 
	Current
	Initial

	Alk Phos.(34-130):
	110
	106

	ALT (10-42):
	48
	60

	AST (0-35):
	26
	21


Identify the relevant lab results to this patient and their clinical significance:

All values are relevant.  ALT is the first enzyme to elevate with injury,  Need to follow trend with other values.
Which labs when trended are showing improvement and/or reveal concerning potential complications?

Decreasing ALT and other normal values indicate that there are no significant liver injury from poison
Application

8. Choose two of the most relevant labs or assessment data for your patient and address the following:

	Lab

Sodium
Value

135-138
High/Low

Low normal

	Relevance
Indicates effective renal function in maintaining fluid, electrolyte, and acid base balance
	Normal value

135-145
Critical value
Less than 135, greater than 145
	What caused derangement?
Vomiting
	Treatment
Isotonic NS IV fluids
	Nsg. Assessments/interventions required:

Monitor fluid balance with skin turgor, mucus membranes, other electrolytes

Encourage fluids

Administer IV as ordered


	Lab

ALT
Value

60
High/Low

  High

	Relevance
Earliest indicator of liver injury
	Normal value

10-42
Critical value
Greater than 42
	What caused derangement?
Probable due to poison ingestion
	Treatment
None
	Nsg. Assessments/interventions required:
Monitor liver function with other indicators such as AST and alk phos, 



Two hours later…  Mom calls the nurse and is very distraught.  She states that the baby is very hungry and won’t stop crying.  She has not eaten since yesterday evening and can she please give the baby some juice or something.
VS:

T:  96.2
P:  124
R:  42
BP:  110/58
O2 sats: 98% on 2L per NC
What VS data is relevant to this patient that must be recognized as clinically significant to the nurse?
Baby hungry with elevated VS  
Rationale:  Indicates baby’s distress and mother’s decreasing coping ability.
Your knowledge of growth and development allow you to evaluate the needs of your patient during your shift.  Based on this knowledge of the needs of your patient. you need a physician’s order. What will you concisely state to update the physician at this time? (QSEN-Teamwork & Collaboration/Safety)
Situation:  22 month old infant NPO since yesterday with ingestion of solder flux. Admitted for observation  T:  96.2  P:  124  R:  42  BP:  110/58  O2 sats: 98% on 2L per NC.  Fussing since admission and becoming worse.  Mom requesting order for juice or something to eat. 
Background:  Solder flux corrosive poison ingestion with possible systemic effects of liver impairment
Assessment:  VS and assessment normal since admission, no signs of respiratory distress or inability to swallow. CBC, lytes and LFT normal.
      Recommendation:  Request order to advance diet for age 
You receive orders to advance diet for age as tolerated.  Discontinue IV and change to saline lock when taking adequate fluids.
III. Evaluation: 

Evaluate the response of your patient to nursing & medical interventions during your shift. All physician orders have been implemented that are listed under medical management.

Six hours later…
VS:





I & O
T:  96.2




Intake 
IV
366
P:  98




 
enteral
324
R:  26
BP:  98/58




Output

588

O2 sats: 100% on  room air
Pain:  0/10 FLACC

What VS data is relevant to this patient that must be recognized as clinically significant to the nurse?
All vital signs and I&O indicate improvement in homeostasis  
Rationale:  Indicates good response to treatment and nursing interventions and no problems with oral intake.
Nursing Assessment:

GENERAL APPEARANCE: Resting comfortably. Playing with toys in the crib.

RESPIRATORY:  Breath sounds equal and with good aeration bilaterally.  No stridor or nasal flaring. 

CARDIAC: Heart rate regular-S1S2. Pulses palpable and equal bilaterally. Capillary refill less than 3 seconds.

NEUROLOGIC:   Alert with normal muscle tone and movement of extremities.
ABDOMEN/GI: Taking clear fluids without any dysphagia with order to advance diet.  Mouth and throat slightly inflamed.  Abdomen soft, non-tender with active bowel sounds all four quads.  Intake 690 enteral and IV for shift.
GENITOURINARY: Voiding per diaper. Output 588 for shift.
EXTREMITIES/SKIN:  Skin is warm and dry-normal for color of skin. IV to right hand changed to saline lock.   Site without redness or edema, dressing dry and intact.  Hands equal bilaterally.
What assessment data is relevant to this patient that must be recognized as clinically significant to the nurse? 
 Resting comfortably. Playing with toys in the crib. Breath sounds equal and with good aeration bilaterally.  No stridor or nasal flaring. Taking clear fluids without any dysphagia with order to advance diet. Mouth and throat slightly inflamed.  Abdomen soft, non-tender with active bowel sounds all four quads.  IV to right hand changed to saline lock.
Rationale:  Shows good response to nursing interventions and medical treatments.
1. Has the status of the patient improved or not as expected to this point?

The status of the patient has improved.
2. What data supports this evaluation assessment?

Normal VS, off oxygen, improvement in play behavior, taking oral fluids well and IV changed to saline lock
3. Based on this assessment data, now what will be your nursing priorities and current plan of care?
Continue to monitor for risk of injury from poison ingestion.  Change IV to saline lock and continue to monitor for adequate oral intake. Need to promote growth and development and normal play behavior for hospitalized toddler. Need to begin discharge teaching to promote home safety and prevent re-occurrence of injury
4. What discharge teaching is needed for this family?  
Injury prevention based on needs during early childhood-increasing mobility and exploration of environment, great curiosity, unaware of dangers in environment.  Address all aspects of home safety including motor vehicle, water, burns, in addition to poisoning prevention.  Include handouts as available and other community resource referrals.
Your knowledge and application of the pathophysiology of poison ingestion have allowed you to make a series of needed assessments and judgments that have facilitated the treatment and care of your patient. You have made a difference at the bedside!  Effective and concise handoffs are essential to excellent care and if not done well can adversely impact the care of this patient. You have done an excellent job to this point, now finish strong and give the following SBAR report to the oncoming nurse who will be caring for this patient:

(QSEN-Teamwork & Collaboration/Safety)
Situation:  22 month old infant NPO since yesterday with ingestion of solder flux. Admitted for observation. Had chemistries, LFTs, CBC, IV started in ER.  Labs repeated this morning.  Was on 2L O2 per NC and now on room air with sats 100%.  
Background:  Acute ingestion of zinc chloride-containing solder flux (contains 30-36% zinc chloride), which is caustic to GI tract, skin, and eyes.  Also if significant systemic absorption occurs, systemic toxicity may include altered mental status, renal insufficiency.
Assessment:  VS and assessment normal except some redness of mouth. 100% O2 sats on room air. Now taking fluids orally well and IV saline locked. Repeat labs normal.  
      Recommendation:  Continue to monitor for problems swallowing with advance in diet.  Complete discharge teaching regarding injury prevention.  
 QSEN Questions to Incorporate Into Case Study:
Patient Centered Care
What can you do to demonstrate intentional caring and promote patient centered care with sensitivity and respect for your patient in the context of this clinical presentation?  Make sure that I am non judgmental in all interactions and do not show any indications of blame on the parents for the poison ingestion or that parents are not adequate.  
(QSEN-Patient Centered care)

How can you ensure and assess the effectiveness of communication with the patient and family?

(QSEN-Patient Centered care)    Address all concerns and ask for feedback. 
How can you integrate your patient’s preferences/values as you coordinate your plan of care or provide any needed education?   Ask directly in non-threatening manner about preferences and values and incorporate in plan of care and specific education needs regarding disease
(QSEN-Patient Centered care)
How can you ensure that your patient is an active partner while under your care and promote self-care once they are discharged?  
 (QSEN-Patient Centered care)   Encourage and praise active participation by the parents. Keep parents informed of the plan of care.
Teamwork & Collaboration

What can you do to facilitate safe and effective update/report to the physician or oncoming nurse?

(QSEN-Teamwork and Collaboration)   )  Make sure documentation of care and assessments are accurate and up to date.  Check for new orders frequently during the shift.
What would you do if you were not comfortable performing any new skill that was required to take care of this patient?
(QSEN-Teamwork and Collaboration)    I would find the facility policy and procedure and review it with a more experienced nurse. I could seek assistance of the charge nurse or nurse educator for the department to provide opportunities to practice the skill.
Evidence Based Practice

As a new nurse, what resources could you utilize to provide current evidence based and individualized care planning based on the needs of this patient?
(QSEN-Evidence Based Practice)   )  I would first check the resources on the unit and the library for current evidence based practices related to age appropriate injury prevention strategies and resources.
Safety/Quality Improvement
What would you as the nurse do if you almost gave the wrong dose of one of the ordered medications because of a similarity in the label provided by pharmacy to another drug?

(QSEN-Safety/Quality Improvement)  I would seek to add this drug to the list of sound alike drugs and emphasize the difference by capitalizing that part of the name.
Informatics
What medical electronic data bases are available in your clinical setting that would be a resource if needed to obtain needed information on a medication you have not given before or an illness/surgery you have never seen before?

(QSEN-Informatics)   )   Lexi-comp is readily available on the many computer workstations on the unit.  Drug information is also a click away in the MAR on the computer record and through the hand held device used for scanning meds and patient.  For medical conditions that I am not familiar with, I can google the condition and find information on reputable websites.
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