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ABSTRACT:

OBJECTIVES: Postoperative calcium management is challengirigvithg pediatric
thyroidectomy given potential limitations in sefporting symptoms and compliance with
phlebotomy. A protocol was created at our tert@rydren’s institution utilizing intraoperative
parathyroid hormone (PTH) levels to guide electeiyanagement during hospitalization.
The objective of this study was to determine tHeatfof a new thyroidectomy postoperative
management protocol on two primary outcomes: (&)ntiimber of postoperative calcium blood

draws and (2) the length of hospital stay.

STUDY DESIGN: Institutional review board approved retrospectittelyg (2010-2016).

METHODS:. Consecutiveediatrictotal thyroidectomy and completion thyroidectompeck
dissection cases from 1/1/2010 through 8/5/20¥5samgle tertiary children’s institution were
retrospectively reviewed before and after initiatad a new management protocol. All cases
after 2/1/2014 comprised the experimental grouptfpootocol implementation). The pre-
protocol control group consisted of cases prid2/id2014. Multivariable linear and Poisson
regression models were used to compare the carttbéxperimental groups for outcome

measure of number of calcium lab draws and hodlgitajth of stay.

RESULTS: 53 patients were included (n=23, control group;he8perimental group). The
median age was 15 years. 41 patients (77.4%) wenalé. Postoperative calcium draws

decreased from a mean of 5.2 to 3.6 per day postgwl implementation (Rate Ratio = 0.70, p
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< 0.001), adjusting for covariates. The mean nurobéstal inpatient calcium draws before
protocol initiation was 13.3 (+13.20) compared 18 (#4.25) in the post-protocol
implementation group. Length of stay was 2.1 dayhé control group and 1.8 days post-
protocol implementation (p = 0.29). Patients whdemvent concurrent neck dissection had a
longer mean length of stay of 2.32 days compardd@é days in those patients who did not
undergo a neck dissection (p = 0.02). Hypocalcewaia also associated with a longer mean
length of stay of 2.41 days compared to 1.60 daymtients who did not develop hypocalcemia

(p<0.01).

CONCLUSIONS: The number of calcium blood draws was significantiguced after
introduction of a standardized protocol based oraaperative PTH levels. The hospital length
of stay did not change. Adoption of a standardestoperative protocol based on intraoperative

PTH levels may reduce the number of blood drawshildren undergoing thyroidectomy.

KEY WORDS:. PTC, papillary thyroid cancer; PTH, parathyro@one, postoperative

hypocalcemia, pediatric thyroidectomy, hospitagnof stay

LEVEL OF EVIDENCE: 2c
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Introduction

Management of pediatric thyroid disorders, paradylthose requiring total
thyroidectomy with or without neck dissection pmtsea unique set of challenges. Children
diagnosed with a thyroid nodule carry a greatds sismalignancy compared to adults (22% vs.
14%) [1] and the incidence of pediatric thyroid canis increasing [2]. With a female to male
ratio of 4-5:1, thyroid cancer is the second mashmon cancer among pediatric females [1, 3].

In 2015, the American Thyroid Association (ATA) psbhed management guidelines for
children with thyroid nodules and differentiategrbid cancer [4]. Children with papillary
thyroid cancer (PTC) are more likely to have regidgmph node involvement, extrathyroidal
extension, and pulmonary metastasis. Surgical tieseand radioactive iodine therapy have
often produced favorable outcomes within this patmopulation [1]. The 2015 ATA pediatric
thyroid guidelines recommend a total thyroidectdoryall sized PTC lesions; this is in contrast
to the recommendation of a lobectomy for adultgrat with certain low risk lesions [5]. This is
based on data showing an increased incidenceaiélal and multifocal disease as well as an
increased risk for recurrence and subsequent sexogtal procedures when less than a near
total thyroidectomy is performed in children. Thedglines also recommend surgical removal
of hyperfunctioning nodules in children [4].

The ATA guidelines do not describe the postopeeatianagement of pediatric
thyroidectomy patients. There is a paucity of atare describing calcium management
specifically in the pediatric population. In theuétdhyroidectomy literature, multiple reports
have demonstrated utility of an immediate postapex@TH level in the subsequent electrolyte

management, although management remains variedifisiitution to institution [6, 7].
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Transient hypocalcemia is believed to be causeddmgient disruption of the blood
supply to the parathyroid glands or removal of oneore glands. Hypocalcemia is the most
common complication after thyroidectomy surgery endften the cause of prolonged hospital
stay and significant morbidity [8]. The largestiesrof pediatric thyroidectomy patients
demonstrate transient hypocalcemia rates rangorg 3% to 47% and permanent
hypocalcemia rates of 0.9% to 8% [8-11]. Pedigidtients with temporary or permanent
hypoparathyroidism have more than twice as mangr&bry assessments during the first
postoperative year compared to patients with nopuatoperative parathyroid function [11].

Freireet al. evaluated the diagnostic accuracy of intraopege®VH to predict the risk of
post thyroidectomy hypocalcemia in children in agmective longitudinal cohort study [10]. In
this study, normocalcemic patients had a 2.5 dayaae duration of hospitalization while the
length of stay for hypocalcemic patients was 7 dpy$.5). This study suggested a 5 minute
postoperative PTH of 16 pg/mL predicted hypocaleewiih a sensitivity of 80%, specificity of
100%, and positive predictive value (PPV) of 100%.

Postoperative hypocalcemia surveillance and manageis challenging following
pediatric thyroidectomy because symptoms may naeleeported and phlebotomy may be
more challenging in a child. While mild symptomshgpocalcemia can range from perioral and
peripheral paresthesias, severe symptoms can mtfedhreatening tetany and convulsions.
Our institutional postoperative thyroidectomy magragnt was highly variable between
providers including surgeons, endocrinologists, laosbitalists. Specific variability included the
frequency and type of calcium monitoring (ionizediccum, total serum calcium, or both),
parathyroid hormone monitoring, and the use olivenous or oral calcium supplements. Thus,

a standardized protocol for postoperative manageofantal or completion thyroidectomy
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patients was developed and implemented by a misitigglinary team beginning in February
2014. The new protocol included an intraoperatiVel Revel to help standardize electrolyte
management during the hospitalization.

The objective of this study was to determine tHeatfof a new pediatric thyroidectomy
postoperative electrolyte management protocol angrmary outcomes: (1) number of

postoperative calcium blood draws and (2) lengthasipital stay.

M ethods

Sudy Sample

Institutional Review Board approval at Seattle @tah’s Hospital was obtained.
Consecutive total thyroidectomy (and completiorréidectomy) cases with or without neck
dissection from 1/1/2010 through 8/5/2016 were igaeloy CPT code using an institutional
database. Patients > 21 years and those who rdgaiveary thyroid lobectomy were excluded.
Cases after 2/1/2014 were managed by the protpost-protocol implementation group). Cases

prior to 2/1/2014 made up the control group. Deds collected by chart abstraction.

Protocol Design

A protocol for postoperative management of totat@mpletion pediatric thyroidectomy
patients was developed through local expert opif@olaryngology, endocrinology, and
pediatric hospitalist) and extensive literaturdeavwithin standard framework as determined by
Seattle Children’s Hospital Department of Clini&s&ndard Work. This protoc{fFigure 1) was

locally published and implemented beginning in leelby 2014. The protocol utilizes
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intraoperative intact parathyroid hormone leveST{H) collected 25 minutes (approximately

five half-lives) after thyroid gland removal foratification of patients to either high (iPTH of
less than or equal to 16 pg/mL) or low risk (gre#tan 16 pg/mL) -for postoperative
hypocalcemia. This cutoff was selected based oprbspective longitudinal cohort study by
Freireet al [10]. Intact PTH levels were analyzed using anciheminescent immunoassay on
the Vitros 3600 platform. Patients deemed to Wadgtt risk for hypocalcemia were immediately
started on standard dosing of calcium carbonatecaluitriol for empiric treatment of
hypocalcemia. Initial postoperative calcium mornitgrfrequency was determined by the level of
risk for hypocalcemia. All patients had immediatewsn total calcium levels drawn if they had
signs or symptoms of hypocalcemkdure 1). Biochemical hypocalcemia levels were defined

by the laboratory as total serum calcium values/<n&y/dL.

Satistical Analysis

Descriptive statistics were calculated for all dgnaphic and outcome variables. Multivariable
linear and Poisson regression models were usenhtpare pre and post protocol length of stay
and number of calcium draws, controlling for tygesorgical procedure, patient age, and
hypocalcemia post-surgery. Hypocalcemia and thegoiee of a neck dissection were
specifically accounted for in the regression madethose factors may independently increase
length of stay and number of calcium draws. Irpexative PTH hormone levels were used to
classify patients into high risk (PTH16) and low risk (PTH > 16) categories. WilcoXgank
Sum tests were used to compare length of stay amther of calcium draws between the risk

categories. Chi-square, Fisher’'s Exact, and Wilomemk sums tests were used to assess patient
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characteristic differences between the pre angdiséprotocol groups. Significance testing was

done at the: = 0.05 level. SAS 9.4 (SAS Institute Inc., Ca¥{;, USA) was used for analyses.

Power Calculation
A sample size of 50 produces greater than 80% ptweetect a difference in length of stay of
0.5 days with a standard deviation between 0.20afdhetween the control and experimental

groups.

Results

Sixty-seven cases resulted from CPT query. Foumesr excluded by procedure type
(primary thyroid lobectomy), leaving a total of p&tients that met inclusion criteria (SEable
1 for demographics). Patient age ranged from 4 tgezls, with a median age of 15 years. The
majority of patients were female (77.4%). Thereeng0 patients managed in the pre-protocol
implementation period and 23 in the post-protoogllementation period.

The most common diagnosis was papillary thyroicceai(PTC) in 34 cases (64.2%).
Out of these 34 cases of PTC, 18 (52.9%) had nagi@siisease involving the central or lateral
neck. Of the patients with PTC, 5 (14.7%) weredeaital findings in the context of Graves’
disease and/or multinodular goiter, 4 (11.8%) twdiictilar variant PTC and 1 (2.9%) had
diffusely infiltrating PTC. There were 7 (13.2%)ses of Graves’ disease, 5 (9.4%) cases each of
C-cell hyperplasia (4 with MEN2a and 1 with PTEMd&some), follicular adenoma, and
multinodular goiter (1 of which had toxic multinddugoiter), 3 (5.7%) cases of follicular

carcinoma, and 1 (1.9%) case of large B-cell lynmpao
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A total of 46 (86.8%) of patients underwent a totgroidectomy, with 22 (47.8%) also
undergoing a concurrent neck dissection (ipsilaterateral, or central neck dissections were
grouped together). There were 7 (13.2%) patiehis underwent a completion thyroidectomy,
with only 1 (14.3%) undergoing a concurrent cemietk dissection.

The unadjusted mean number of total calcium draas 18.3 (+13.20) in the pre-
protocol implementation group compared to 7.2 (3}d&ter protocol initiation. When
controlling for type of surgical procedure, patiage, and postoperative hypocalcemia, the
number of calcium draws decreased from a mear2gbé&r. day in the pre-protocol
implementation period to 3.6 per day in the postguol implementation period (Rate Ratio =
0.70, p < 0.001). Patient age was not associatidtme number of calcium draws after
accounting for other factors. Patients who undetwagrocedure with neck dissection had a
slightly higher rate of calcium draws compared atignts who received a procedure without
neck dissection (Rate Ratio = 1.19, p = 0.07); h@wehis finding was not statistically
significant. There was a higher rate of calciumvas for patients who developed hypocalcemia
(both asymptomatic and symptomatic) compared tedtweho did not develop hypocalcemia
(Rate Ratio = 1.23, p = 0.08)able 2).

There were 31 (58.5%) patients that developed halpemia post-operatively, 4 (12.9%)
of which were symptomatic. 17 out of the 23 pasemho underwent neck dissection (73.9%)
also had transient hypocalcemia while only 12 duhe 30 patients that did not have a neck
dissection (40%) had hypocalcemia.

The unadjusted mean length of stay after protogbation was 2.0 (+1.24) compared to
2.4 (+1.62) in the control group. When controlliiog type of surgical procedure, patient age,

and postoperative hypocalcemia, the mean lengstegfdecreased from 2.10 days in the pre-
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protocol implementation period to 1.84 days inplst-protocol implementation period (p =
0.29)(Table 3). Patients who underwent a neck dissection stayéukei hospital for a mean of
2.32 days compared to 1.66 days in those patiembsdid not receive a neck dissection as part
of their procedure (p = 0.02). The presence oemdxs of a neck drain was not included in the
multivariate analysis for the hospital length @fystHypocalcemia was also associated with a
longer length of stay, with a mean of 2.41 dayspgamd to 1.60 days in patients who did not
develop hypocalcemia (p<0.01). Older patients diveeal a lower length of stay éble 3).

There were 9 patients that had a PIH and were classified into a high risk group and
14 patients that were placed in a low risk groupHP> 16). The high risk group received a
median of 3.94 draws more than the lower risk grgup 0.01). Median length of stay did not

significantly differ between the two groups (p 24) (Table 4).

Discussion

A protocol was developed for postoperative managemiepediatric thyroidectomy
patients through multidisciplinary collaborationpEdiatric otolaryngologists, surgical
hospitalists and endocrinologists. The goal of #isk was to evaluate the effect of the protocol
on patient outcomes. The number of calcium blo@svdrwas significantly reduced by the
protocol without increasing the hospital lengttstey in this challenging group of patients. An
observation by the authors was the enthusiasmwiitbh the protocol was adopted by all care
providers. It provided clarity to the multiple plgians caring for the patient, but also the lab
technicians, the nurses in the operating room anth@® ward, and it helped establish accurate

expectations for the patient and family.
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Post-protocol implementation, patients were sietifnto high and low risk groups
based on intraoperative PTH values. Early idemiftn and management of the high risk
population was an important part of the protocakiéhts in the high risk group inherently had
more frequent calcium draws on the protocol congpéwehose in the low risk group.
Interestingly, patients managed on the risk steatipostoperative calcium supplementation
regimen initiated by the protocol had a similargénof stay in both groups. This suggests that
patients that are at higher risk for postoperdtiyigocalcemia are being appropriately managed
on the protocol.

One retrospective study on adults suggests transygocalcemia occurred in 1.5% of
patients that underwent a completion thyroidectamy 12.5% of patients that underwent a total
thyroidectomy. There may be a significantly lowiskifor hypocalcemia following a completion
thyroidectomy compared to a total thyroidectomy][ERuture studies should be performed in a
larger pediatric cohort to determine whether pasiemdergoing completion thyroidectomy are
equally at risk for developing postoperative hypoeaia as those undergoing total
thyroidectomy.

Risk stratification based on intraoperative PTtéw#d the provider to educate patients
about the immediate postoperative inpatient managéof hypocalcemia. It was also important
that patients and their families were educatedrdigg the risk of hypocalcemia appropriately
upon discharge. Morrig al. looked into long-term follow-up on pediatric patis undergoing
thyroidectomy and concluded that more than 40%edifairic patients were unable to fully
adhere to postoperative medication regimens [1i¢yTconcluded that it is imperative to

educate families about the postoperative expeasimcluding anticipated medications and
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precise dosing information, the hazards of medcationadherence, and anticipated laboratory
testing and clinic visit frequency [11].

In this study, transient hypocalcemia developei8rb% of patients and symptomatic
hypocalcemia developed in 12.9% of patients. Inganson, the Freiret al. pediatric
thyroidectomy prospective longitudinal cohort stutymonstrated similar transient
hypocalcemia rates of 47% and symptomatic hypooadkeates of 15% [10]. In contrast, adult
literature suggests transient hypocalcemia ratdsse52% of cases [12-14]. This variability may
be secondary to differences in defining hypocaleeihe difference may also be secondary to
variances in susceptibilities in pediatric popwator due to differences in operations on the
pediatric population. Over half of the patientshATC in this study, had metastatic disease to
the neck and nearly half of all pediatric patiemtslergoing a total thyroidectomy also underwent
a neck dissection. It must be noted that referattierns changed as time elapsed and more
pediatric patients were operated at our institutaarbenign disease in the post-protocol
implementation group than in the pre-protocol impdatation group.

This study suggests that pediatric patients undegghyroidectomy with neck dissection
may have a higher rate of hypocalcemia. This suppbe results of a multivariate analysis that
shows that central and bilateral lymph node disse@nd the presence of malignancy are
independent predictors of postoperative hypocalaemihe pediatric population [8]. The high
rate of transient hypocalcemia in the pediatricydagoon underscores the importance of
postoperative electrolyte management in this pdjuia

Patients who underwent a procedure with neck dissebad a higher rate of calcium
draws compared to patients who received a procegiitiieut neck dissection however; this

finding was not statistically significant. Therasva higher rate of calcium draws for patients
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who developed hypocalcemia (both asymptomatic gngbtomatic) compared to those who did
not develop hypocalcemia. Patients who underweeic dissection and those with
hypocalcemia remained hospitalized for a longeioger

It is important to note that after the initiatiohtbe protocol, the decrease in length of
stay did not reach statistical significance. Thiglg was a retrospective review and limitations
of this study include reliance on electronic mebieaord to obtain data regarding length of
hospital stay. A further limitation of this projesas that it did not include a review of the rate o
incidental parathyroid gland removal in the twougs. The study did however account for
biochemical hypocalcemia in the multivariable regien model. Other factors may have
influenced length of stay that differed during gve- and post-implementation time periods.
These include differences in how individual surgeoranaged postoperative patients, along with
the involvement of hospitalists in managing theguds, and differences in endocrinology
recommendations. Future studies should focus orpkante with the protocol in addition to the
feasibility of modifications to the protocol to ther reduce blood draws.

Hypocalcemia after thyroidectomy can add to the obthe hospital stay by delaying
discharge. Ultimately the goal of future reseasctoidetermine the most cost effective protocol
for the management of postoperative hypocalcemi@. ospective study on the role of
intraoperative rapid PTH monitoring for predictitiyroidectomy-related hypocalcemia suggests
the cost of the assay is $280 per patient, whéecthst of an overnight stay approaches $3000
however a formal cost-effectiveness survey neetie feerformed [7]. Future studies should be
performed in a larger pediatric cohort to deternthreecost-effectiveness of this protocol.

Postoperative calcium management is challengirgviihg pediatric thyroidectomy

because symptoms are less self-reported and blaegsaheed to be kept to a minimum. This
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protocol was initially developed because postoperahanagement was highly variable at our
institution, however, the simplicity of the protd@an easily be replicated at other institutions
which may have similar variability in postoperativanagement between providers. This
protocol also supplements the extreme paucity digbec literature for postoperative
thyroidectomy care. This is the only study to onowledge to describe a comprehensive
protocol for the management of postoperative hylgecaia in the pediatric thyroidectomy
population. This protocol has significantly deceshthe number of calcium draws in children

undergoing thyroidectomy at our institution.

Conclusion

Adoption of a standardized postoperative protoesidal on intraoperative PTH levels
may reduce the number of blood draws in childretengoing thyroidectomy. In the adult
population, advocates of outpatient surgery haveastrated the safety of protocols that
supplement all patients with calcium and vitamimEhout obtaining laboratory tests [15, 16].
In our proposed pediatric protocol, postoperataeiom supplementation is weight based.
Future research looking into the feasibility of pting outpatient based protocols is necessary in
the pediatric population especially in older cheldmwith similar dosage requirements as current

adult protocols.
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Table 1. Demographic characteristics of patients that undatwhyroid surgery between

January 2010 and August 2016.

Table 2. Adjusted rate ratios and 95% confidence interf@ishe association between calcium draws and
protocol implementation using a multivariable Rois regressioh.

Table 3. Adjusted model-based estimates for mean lengtkagf ssing a multivariable linear regresstfon.
Table 4. Unadjusted comparison of sample distributions betw&TH risk groups using Wilcoxon Rank

Sums Test.



Table 1. Demographic characteristics of patients that underwent thyroid surgery between January 2010 and August 2016.

Pre-Protocol Post-Protocol Overall P-Value
N (%) N (%) N (%)
Age, median (IQR) 16.0 (4.0) 14.0 (5.0) 15.0 (5.0) 0.18*
Sex 0.607
Female 24 (80.0) 17 (73.9) 41 (77.4)
Male 6 (20.0) 6(26.1) 12 (22.6)
Race 0.36%
White or Caucasian 15 (50.0) 8 (34.8) 23 (43.4)
Other 7 (23.3) 7(30.4) 14 (26.4)
Patient Refused 5 (16.7) 1(4.3) 6 (11.3)
Asian 1(3.3) 3(13.0) 4 (7.5)
More Than 1 Race 1(3.3) 2(8.7) 3(.7)
Native Hawaiian and Other Pacific Islander 1(3.3) 1(4.3) 2(3.8)
Black or African American 0 (0.0) 1(4.3) 1(1.9)
Ethnicity 0.38%
Non-Hispanic/Other/Refused 24 (80.0) 16 (69.6) 40 (75.5)
Hispanic 6 (20.0) 7(30.4) 13 (24.5)
Diagnosis * 0.04%
Papillary Thyroid Cancer 22 (73.3) 12 (52.2) 34 (64.2)
With Metastases 10 8 18
Incidental Finding 2 3 5
Graves' Disease 1(3.3) 6 (26.1) 7(13.2)
C-Cell Hyperplasia 3 (10.0) 2(8.7) 5(9.4)
Follicular Adenoma 3 (10.0) 2(8.7) 5(9.4)
Multinodular Goiter 2 (6.7) 3(13.0) 5(9.4)
Follicular Carcinoma 3 (10.0) 0 (0.0) 3(.7)
Large B-Cell Lymphoma 0 (0.0) 1(4.3) 1(1.9)
Surgical Procedure 0.387
Total Thyroid 24 (80.0) 22(95.7) 46 (86.8)
With Neck Dissection 14 7 21
Completion 6 (20.0) 1(4.3) 7(13.2)
With Neck Dissection 1 0 1
Hypocalcemia 19 (63.3) 12 (52.2) 31 (58.5) 0.41%
Symptomatic Hypocalcemia 2 2 4

! Patient can have more than 1 diagnosis; percestagewill be > 100. tChi-Square Test. fFisher's Edast. *Wilcoxon Rank Sum Test.



Table 2. Adjusted rate ratios and 95% confidence intervals for the association between calcium draws and protocol implementation
using a multivariable Poisson regression.*

Rate Ratio
(Number of
Calcium
Predictor Draws/Day) 95% CI p-value
Protocol
Post-Protocol 0.70 0.58, 0.84 <0.001
Pre-Protocol (Reference)
Procedure
With Neck Dissection 1.19 0.99, 1.43 0.07
Without Neck Dissection (Reference)
Hypocalcemia
Yes 1.23 1.02,1.48 0.03

None (Reference)

! Analysis also adjusted for age.



Table 3. Adjusted model-based estimates for mean length of stay, using a multivariable linear regression.*

Estimated
Mean
Length of
Stay
Predictor (Days)* 95% CI p-value
Protocol
Post-Protocol 1.84 1.51,2.23 0.29
Pre-Protocol (Reference) 2.10 1.78,2.48
Procedure
With Neck Dissection 2.32 1.89, 2.85 0.02
Without Neck Dissection (Reference) 1.66 1.42,1.95
Hypocalcemia
Yes 241 2.02,2.87 <0.01
None (Reference) 1.60 1.33,1.93

! Analysis also adjusted for age.
% Model was built on the log scale to approximate the normal distribution of length of stay. These estimates
represent the exponentiated estimated model -based mean.



1.
2.

Table 4. Unadjusted comparison of sample distributions between PTH risk groups using Wilcoxon Rank Sums Test.

Low Risk* High Risk®
Median (IQR)  Median (IQR) p-value
Length of Stay 1.26 (0.83) 2.08 (0.41) 0.14
Calcium Draws 5.50 (3.00) 9.44 (3.00) <0.01

PTH values < 16 are considered low risk
PTH values > 16 are considered high risk



ACCEPTED MANUSCRIPT

Total or Completion Pﬁstoperatiwe Th\.-'roidectm'n'_.,-f Protocol

ative patients status post totalicomplete thyroidec will be admitted to the Surgical Hospitalist Service

. Check 25-hydroxyvitamin D level 1 month prior to case: start cholecalciferol based on
leved
Pre-Op * Goordinate case with laboratary,, Surgical Hospitalist, Endocrinology
- PreOp La:_;[‘dram in OR prior lo case); total Ca*', Alb, Mg®', Phos®, PTH, order intra-
operative

25 minutes AFTER thyroid removed: Draw PTH, iatal Ca® (green top tubes)
Anesthasia to place second paripheral IV for lab draws
OR circulator i call lab for expedited PTH processing
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Post-Op

Reference Dosing
Calitriol: 0.025 megfhy!
day divided In two doses,
max 2 mogiday
Calcium carbonate: <36
kg 140 makgiday divided
TID OR 36 kg 1250 mg
PO TID, max 5000 mglday
Ncﬂﬁumglmm 100

High Risk 25 minute post- Low Risk maikgidose, mangrsma
PTH < 16 pg/mL™ SQLLEEEITAL] PTH > 16 pg/mL ﬁ‘?,;?_,:‘,’:‘,”“.m Sulfate: 25
malkg, max 1g

PICU Admit or RRT/Transfer

Indications
Cansider if any of the fellowing
criteria are met:
»  Medically Complex
»  Co-morbidities (eg upper
airway obstruction, nerve
palsy, etc)
= Q2-4° lab checks or physical
Discharge Criteria: exam checks
Fﬂhmuﬁdmﬂmwmaﬂ&ﬂMBwﬂ mﬂmmﬂmn + Asymptomatic hypocalcemia
Total Ca® jevels > 8.0 mgfdL for a m three consecutive chacks if: {mulﬂa"ﬂo]rafmmymz
High Risk OR Low mmﬂwmmﬂf <85 consecutive doses
Discharge active mild symptoms afhrmmlm {paresthesias, muscle cramping) calcium g|mm

»  Severe hypocalcemia

symptoms
= IF ADMIT or TRANSFER TO
PICU; CONTINUE PROTOCOL

drains discontinued
Msbrlla{‘% E?C)fnrg'aaiu'lhan 24 hours




