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Pneumocystis carinii Infection in a Renal Transplant Recipient

Presented as Walking Pneumonia Occurring 18 Years After
Transplantation: A CaseReport

. . . . . *
Hsien-Fu Chiu,* Mei-Chin Wen,? and Kuo-Hsiung Shu***
! Division of Nephrology, Department of Internal Medicine, Taichung Veterans General Hospital, Taichung, Taiwan
2 Department of Pathology and Laboratory Medicine, Taichung Veterans General Hospital, Taichung, Taiwan
3School of Medicine, Chung Shan Medical University, Taichung, Taiwan
“ Division of Nephrology, Department of Internal Medicine, Lin Shin Hospital, Taichung, Taiwan

" Corresponding author: Kuo-Hsiung Shu, No.36, Sec. 3, Hueijhong Rd., Nantun Dist., Taichung City, Taiwan (R.O.C.). Tel: +886-422586688, Fax: +886-422518625, E-mail:
khshudr@gmail.com

Received 2016 November 11; Revised 2017 February 08; Accepted 2017 March 13.

Abstract

Introduction: Pneumocystis carinii pneumonia remains a crucial cause of morbidity and mortality in organ transplant recipients.
Pneumocystis carinii pneumonia occurs most frequently within the first 6 months post-transplant. Onset is generally fulminant, and
typical symptoms include fever and productive cough accompanied with respiratory distress.

Case Presentation: Here, we present a case of a patient who developed P. carinii pneumonia 18 years after renal transplantation and
referredto Taichung Veteran General hospital in TaiwaninSeptember2015. Thedisease course wasindolent withouthypoxemiaand
dyspnea, mimicking walking pneumonia. The risk factors in our case contributing to P. carinii pneumonia included increased doses
of immunosuppressants due to recent rejection, treatment with tacrolimus rather than cyclosporine, lymphopenia, and possibly
the occurrence of urothelial carcinoma, implying an immune-deficient state. The inflammatory response of P. carinii pneumonia
was not intense and gave rise to an indolent disease course.

Conclusions: This case should remind clinicians that P. carinii pneumonia could present atypically in an indolent form many years
following organ transplantation, especially when predisposing factors are present. Longer duration of P. carinii pneumonia pro-
phylaxis, especially for high-risk patients such as those with potent immunosuppressive regimen, or those who received recent

treatment for acute cellular or humeral rejection may be considered.

Keywords: Kidney Transplantation, Walking Pneumonia, Pneumocystis carinii Pneumonia

1. Introduction

Pneumocystis carinii pneumonia (PCP) continues to be
a potential life-threatening pulmonary infection in organ
transplant recipients. The period of greatest risk for PCP
is the first 6 months after transplantation (1). The onset of
PCP in patients without human immunodeficiency virus
infection (non-HIV) usually involves a more rapid respira-
tory insufficiency than in human immunodeficiency virus
(HIV) patients(2).

The predisposing factor for PCP in non-HIV patients is
usually associated with cell mediated immunity impair-
ment (3). For renal transplant recipients, treatment with
tacrolimus or sirolimus, recent rejection, lymphopenia,
older age, and cytomegalovirus (CMV) infection are asso-
ciated with increased risk of PCP infection (1,4,5). Patients
who received ABO-incompatible transplantation and those
who were treated with belatacept are at a higher risk for
PCP infection (6).

Here, we report a case of PCP in a renal transplant re-

cipient with atypical presentation, with an indolent onset
occurring 18 years after transplantation. The late onset and
mild symptoms without hypoxemia resembling a walking
pneumonia made this case different from other studies, re-
minding the clinical physicians that PCP could also present
in such an indolent form in organ transplant recipients, es-
pecially when predisposing factors are present.

2. Case Presentation

A 57-year-old female with end-stage renal disease un-
derwent a deceased donor kidney transplant 18 years prior
to subsequent presentation with a fever, headache, and
productive cough for 1 week.

Her medical history included hyperuricemia, hyper-
lipidemia, hypertension, and chronic use of analgesics.
The kidney transplant was performed in 1997 in China,
and she was subsequently followed up in Taichung Vet-
eran General hospital in Taiwan. The initial immuno-
suppressive regimen included cyclosporine, mycopheno-
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late mofetil (MMF), and prednisolone. Trimethoprim-
sulfamethoxazole (TMP-SMX) was prescribed for PCP pro-
phylaxis during the 6 months post-transplantation. She
was diagnosed with urothelial carcinoma (UC) in 2000.
After transurethral resection of the bladder tumor, the
cystourethroscopy done in 2005 revealed no tumor re-
currence. Her renal function was relatively stable until
2012, after which serum creatinine increased to 2.2 mg/dL.
Cyclosporine was replaced by Advagraf due to suspected
transplant rejection. In October 2012, renal biopsy results
revealed acute tubular injury suggestive of calcineurin in-
hibitor use. We decreased the dose of Advagraf and added
sirolimus as of December 2012. In June 2014, the follow-up
renal biopsy results showed mild acute T-cell mediated re-
jection. We titrated the dose of Advagraf to 3 mg per day
to maintain the drug level at 3 - 5 ng/mL. The drug level of
sirolimus was also approximately 3 - 5 ng/mL. Her serum
creatinine was maintained at 2.5 - 3.2 mg/dL under the com-
bination of Advagraf, MMF, sirolimus, and prednisolone
treatment.

The patient complained of fever with productive
cough lasting for 1 week in September 2015. She also ex-
perienced headache, sore throat, and general muscle sore-
ness and was admitted to the Taichung Veteran General
hospital in Taiwan on September 28, 2015. She was pyrexial
with a temperature of 38.1°C. Her blood pressure was 110.70
mmHg, pulse rate 94/min, respiratory rate 16/min, and oxy-
gen saturation on room air was 97%. Auscultation on the
chest revealed crackles in bilateral basal lung fields.

Laboratory tests on September 28, 2015 revealed mild
anemia with normal leukocyte and platelet counts. The ab-
solute lymphocyte count was 0.68 X0°%/L. The C-reactive
protein level was 2.37 mg/dL (normal < 0.3 mg/dL), and the
procalcitonin level was 0.6 ng/mL (normal < 0.5 ng/mL).
The serum creatinine level was mildly elevated at 3.67
mg/dL. The lactate dehydrogenase level was elevated at 317
U/L (normal: 120 - 240 U/L). Arterial blood gas yielded PaO,
at 146.4 mmHg, and SaO; was 99% under nasal cannula at
3 L/min. PaO,/FiO; ratio was 443.6. Influenza rapid test
yielded a negative result. The laboratory data are summa-
rized inTable 1. Plain chest radiography results revealed bi-
lateral pulmonary infiltration, predominantly in the lower
lung field (Figure 1A). High resolution computed tomog-
raphy (HRCT) of the lung field showed diffuse centrilobu-
lar nodules with tree-in-bud and some ground-glass opaci-
ties. Partial atelectasis with linear infiltration and traction
bronchiectasis in the right middle lobe were found and
accompanied with bilateral pleural effusion (Figure 1B).
Atypical pneumonia with bronchiolitis was considered.
We checked for CMV by serum QPCR, Mycoplasma pneumo-
niae-specific IgM, Legionella-specific antibodies using im-
munofluorescence and Aspergillus by the galactomannan

Iran Red Crescent Med J. 2017; 19(6):e13742.

antigen test, and performed a latex test for Cryptococcus
antigen; all revealed negative results. Sputum acid fast
stain and quantiferon-tuberculosis (TB) assay were both
negative. A pleural effusion study showed a lymphocyte
predominant transudate and a negative bacterial and TB
culture. Empirical antibiotics with ampicillin/sulbactam
1.5 g g12h and azithromycin 500 mg qd were prescribed.
Sirolimus was discontinued. Three days later (October 1,
2015), productive cough improved but a low-grade fever
persisted. A chest radiograph showed delayed resolution.
The sputum cytology reported Pneumocystis jirovecii seen
with periodic Schiff-methenamine silver staining on the
7th day of admission (Figure 2). We prescribed intravenous
TMP-SMX at a dose of 80 - 400 mg 3 times a day according to
the patient’s creatinine clearance. The low-grade fever sub-
sequently resolved and a chest radiography, which was per-
formed 2 weeks later, exhibited significant improvement
of the bilateral reticulonodular infiltrations. After 2 weeks,
TMP-SMX was administered orally to achieve a total of 3
weeks treatment. Throughout the disease course, she only
had mild dyspnea on exertion, with preserved PaO,/FiO, ra-
tio.

3. Discussion

PCP is a major cause of morbidity and mortality in pa-
tients receiving immunosuppressant therapies. Patients
with and without HIV infection may have differing presen-
tations of PCP infection. PCP in HIV patients has a slow and
progressive onset, accompanied with non-specific symp-
toms such as fever, non-productive cough, weight loss, and
cachexia (7). In contrast, PCP in non-HIV patients usually
presents with abrupt dyspnea, hypoxemia, and respiratory
failure (2). The outcome of PCP in non-HIV patients is usu-
ally worse than that of HIV patients (8). A possible expla-
nation for this observation is that the host inflammatory
response is assumed to be more intense in non-HIV pa-
tients with PCP, and the extent of lung damage in PCP is
thought to be determined by the host inflammatory re-
sponse rather than the virulence of the infecting organism
(9). This theory is in concordance with the study of Limper
et al. (10), which indicated that the inflammatory response
itself, rather than parasite number, correlated with more
advanced disease.

Predisposing factors for PCP in non-HIV patients in-
clude cell mediated immunity impairment and glucocor-
ticoid treatment (3). In the population of renal transplant
recipients, treatment with tacrolimus is associated with a
higher risk of PCP than cyclosporine (1). Sirolimus may in-
crease the risk of PCP infection in renal transplant recip-
ients (4). Iriart et al. discovered that lymphocyte count
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Figure 1. Chest Radiography and HRCT

A, Chest plain film revealed bilateral interstitial and alveolar infiltration with lower lung predominant. B, High resolution computed tomography (HRCT) of lung field showed
diffuse centrilobular nodules with tree-in-buds and some ground-glass opacities in bilateral lungs. Partial atelectasis with linear infiltration and traction bronchiectasis in

right middle lobe were found, accompanied with bilateral pleural effusion.

Figure 2. Sputum Cytology, Pneumocystis Carinii Seen with Periodic Schiff-
Methenamine Silver Stain, X 400

was one of the most pertinent predictive criteria to evalu-
ate the risk of PCP in organ transplant recipients (5). The
risk factors in our case contributing to PCP included in-
creased doses of immunosuppressants due to recent rejec-
tion, treatment with tacrolimus rather than cyclosporine,
lymphopenia, and possibly the occurrence of UC, imply-
ing an immune-deficient state. Thus, the inflammatory re-
sponse of PCP in this patient’s condition was not as intense
as in other non-HIV PCP cases and gave rise to an indolent

Iran Red Crescent Med J. 2017; 19(6):¢13742.

disease course. Our patient was diagnosed of PCP by spu-
tum cytology rather than bronchoalveolar lavage, which
suggest a higher number of P. carinii organisms in the res-
piratory system. However, the inflammatory response was
apparently milder. Taken together, we speculate that she
may have had an indolent disease course despite higher
numbers of parasite infestation, which is similar to infec-
tion in patients with HIV.

Compared with previous studies, our case was unique
for the particularly late onset of PCP and an indolent dis-
ease course. Hardy et al. (11) found that PCP occurred more
frequently in males, with 86% of the cases having an onset
within the third or fourth months post renal transplanta-
tion. Another case control study revealed that PCP pneu-
monia occurred in a median of 18 months after renal trans-
plantation (12), and graft rejection was the only risk fac-
tor in the multivariate model. Eitner et al. indicated that
among all the 60 individual PCP cases, 52 cases (87%) were
diagnosed within 1-year post-transplantation (13). PCP
cases had a poorer renal function, more biopsy-proven re-
jections, and more frequent treatment with mycopheno-
late mofetil and less frequent treatment with interleukin-
2 receptor antagonist. Li et al. reported a later onset (5
years after renal transplantation) and atypical presenta-
tion of PCP pneumonia (14). The case had an indolent on-
set of pneumonia, which was similar to our case. Extra-
pulmonary symptoms including body weight loss and di-
arrhea were found, but our case complained of headache,
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Table 1. Clinical Characteristics and Laboratory Data of the Patient

Characteristic Value

Age,y 57

Gender Female

Time between PCP pneumonia 216

and transplantation, mo

TMP-SMX prophylaxis duration, 6

mo

Laboratory parameters
White blood cell count, per 4.2(35-11.0)
mm?
Lymphocyte % 16.4 (19 -48)
Hgb, g/dL 8.6 (12 -16)
Creatinine, mg/dL 3.67

LDH,U/L

CRP, mg/dL

Procalcitonin, ng/mL

PaO,, mmHg

Pa0,/FiO,
Immunosuppressant drug levels

FK-506 level, ng/mL

Sirolimus level, ng/mL
Serology, culture, cytology

Influenza rapid test

CMV viremia, QPCR

Legionella-specific antibody

Mycoplasma pneumonia IgM

Quantiferon-tuberculosis
(TB) assay

Bacterial and TB culture of
sputum

Cytology of sputum

317 (120 - 240)

2.37(<0.3)

0.6 (< 0.5)

146.4 (under nasal cannula, 3 L/min)

443.6

2.9 (5-15)

4.65 (5 -15)

Negative
Negative
Negative
Negative

Negative

Negative

PeriodicSchiff-methenaminesilver
staining: Pneumocystis jirovecii

sore throat, and general muscle soreness. Both cases had a

recent rejectionepisode.

Our patient received TMP-SMX for 6 months after kid-
ney transplantation for PCP prophylaxis. The Kidney Dis-

ease Improving Global Outcomes Guideline recommends
PCP prophylaxis for 3 to 6 months after kidney transplan-
tation, whereas the American society of transplantation

recommends 6 to 12 months (15,16). PCP occurs most fre-

quently within the first 6 months post-transplant. How-

ever, late onset PCP beyond 12 months is occasionally seen

(17). In our case, PCP occurred after an acute T- cell re-
jection episode 18 years post-transplantation. Therefore,
some transplant centers use longer duration of PCP pro-

Iran Red Crescent Med J. 2017; 19(6):e13742.
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phylaxis, especially for high risk patients such as those
with potent immunosuppressive regimen or recent treat-
ment for acute cellular or humeral rejection (17). For lung
and small bowl transplant recipients, as well as those with
ahistory of PCP infection or CMV disease, lifelong prophy-
laxis for PCP may be considered (16).

Chest radiographic finding of PCP may be nonspecific,
and HRCT may provide further information. Extensive
ground-glass opacity noted on the HRCT scan is the princi-
ple finding in PCP. Compared to HIV patients, a more rapid
spread ground-glass opacity representing alveolitis and
less formation of cyst lesions were shown to be the typical
findings in non-HIV PCP infection (18). Centrilobular nod-
ules, thickened interlobular septal lines, and tree-in-bud
corresponding to bronchiolitis are sometimes present in
non-HIV PCP infections (19). In our case, there were diffuse
centrilobular nodules with tree-in-bud lesions. Ground-
glass opacity was not extensive. The image findings were
compatible with the relatively indolent disease course.

The limitations of this case study were as follow:
Firstly, the patient had a partial improvement of pro-
ductive cough after empirical antibiotics with ampi-
cillin/sulbactam and azithromycin. Although sputum cul-
ture yielded negative results, there was still the possibility
of coinfection with bacterial pneumonia or atypical pneu-
monia. Secondly, polymerase chain reaction (PCR) of res-
piratory fluid for the diagnosis of PCP was not available
at our center. Advantages of PCR includes diagnosis of
PCP pneumoniawithnegative sputumorbronchoalveolar
lavage smears although PCR cannot distinguish between
colonization anddisease.

We reported a case of PCP, which occurred 18 years post-
transplantation, in a renal transplant recipient. The clin-
ical course was indolent without significant hypoxemia,
resembling walking pneumonia. This case should actas
a reminder to clinical physicians that PCP can present in
anindolent form in organ transplant recipients, especially
when predisposing factors were present including recent
rejection episodes, increased doses of immunosuppres-
sant drugs, lymphopenia, and long-term corticosteroid
use.

Acknowledgments

None.

Footnotes

Authors’ Contribution: Hsien-Fu Chiu drafted the article
and involved with patient care. Mei-Chin Wen contributed


http://ircmj.neoscriber.org/

LinShin Medical Annual Report 2017

the manuscript and involved with pathology report. Kuo-
Hsiung Shu drafted, revised the article, and was involved
with patient care.

Conflict of Interests: The authors state that they have no
conflict of interest.

Financial Disclosure: None.

Funding/Support: The authors state that they have no
grants and no financial support.

References

L Lufft V, Kliem V, Behrend M, Pichimayr R, Koch KM, Brunkhorst R. In-

cidence of Pneumocystis carinii pneumonia after renal transplanta- tion.

Impact of immunosuppression. Transplantation. 1996;62(3):421- 3.
doi:10.1097/00007890-199608150-00022. [PubMed:8779695].

2. Nuesch R, Bellini C, Zimmerli W. Pneumocystis carinii pneumonia in
human immunodeficiency virus (HIV)-positive and HIV-negative im-
munocompromised patients. Clin Infect Dis. 1999;29(6):1519-23. doi:
10.1086/313534. [PubMed:10585806].

3. Rodriguez M, Fishman JA. Prevention of infection due to Pneumo-
cystis spp. in human immunodeficiency virus-negative immuno-
compromised patients. Clin Microbiol Rev. 2004;17(4):770-82. doi:
10.1128/CMR.17.4.770-782.2004.[PubMed:15489347]table of contents.

4. Neff RT, Jindal RM, Yoo DY, Hurst FP, Agodoa LY, Abbott KC.
Analysis of USRDS: incidence and risk factors for Pneumocys-
tis jiroveci pneumonia. Transplantation. 2009;88(1):135-41. doi:
10.1097/TP.0b013e3181aad256. [PubMed:19584693].

5 Iriart X, Challan Belval T, Fillaux J, Esposito L, Lavergne RA, Cardeau-
Desangles I, et al. Risk factors of Pneumocystis pneumonia in solid or-
gan recipients in the era of the common use of posttransplantation
prophylaxis. AmJ Transplant. 2015;15(1):190-9. doi:10.1111/ajt.12947.
[PubMed:25496195].

6. Brakemeier S, Durr M, Bachmann F, Schmidt D, Gaedeke J, Budde K.
Risk Evaluation and Outcome of Pneumocystis jirovecii Pneumonia
in Kidney Transplant Patients. Transplant Proc. 2016;48(9):2924-30.
doi:10.1016/j.transproceed.2016.05.017. [PubMed:27932109].

7. Kales CP, Murren JR, Torres RA, Crocco JA. Early predictors of in-
hospital mortality for Pneumocystis carinii pneumonia in the
acquired immunodeficiency syndrome. Arch Intern Med.
1987;147(8):1413-7.doi:10.1001/archinte.147.8.1413. [PubMed:3115209].

8. Magne D, Angoulvant A, Botterel F, Bouges-Michel C, Bougnoux ME,
Bouree P, et al. Pneumocystosis: a network survey in the Paris

Iran Red Crescent Med J. 2017; 19(6):¢13742.

area 2003-2008. Eur J Clin Microbiol Infect Dis. 2011;30(5):673-5. doi:
10.1007/s10096-010-1139-0. [PubMed:21229281].

9. ChenCS, Zheng SL,FangZX, LiYP, YeM, Zhang DQ, etal. [Alveolar dam-
age of pneumocystis carinii pneumonia in renal transplantation re-
cipients]. Zhonghua Jie He He Hu Xi Za Zhi. 2004;27(3):161-4. [PubMed:
15130325].

10. Limper AH, Offord KP, Smith TF, Martin W2. Pneumocystis carinii
pneumonia. Differences in lung parasite number and inflam-
mation in patients with and without AIDS. Am Rev Respir Dis.
1989;140(5):1204-9. doi:10.1164/ajrccm/140.5.1204. [PubMed:2817582].

11.Hardy AM, Wajszczuk CP, Suffredini AF, Hakala TR, Ho M. Pneumo-
cystis carinii pneumonia in renal-transplant recipients treated with
cyclosporine and steroids. J Infect Dis. 1984;149(2):143-7. [PubMed:
6321606].

12. De Castro N, Xu F, Porcher R, Pavie J, Molina JM, Peraldi MN. Pneu-
mocystis jirovecii pneumonia in renal transplant recipients occur-
ring after discontinuation of prophylaxis: a case-control study. Clin
Microbiol Infect. 2010;16(9):1375-7. doi:10.1111/j.1469-0691.2009.03143.x.
[PubMed:20041898].

13, Eitner F, Hauser 1A, Rettkowski O, Rath T, Lopau K, Pliquett RU, et
al. Risk factors for Pneumocystis jiroveci pneumonia (PcP) in renal
transplant recipients. Nephrol Dial Transplant. 2011;26(6):2013-7. doi:
10.1093/ndt/gfq689. [PubMed:21071545].

14, LiJY, Yong TY, Grove DI, Coates PT. Late-onset and atypical presenta-
tion of Pneumocystis carinii pneumonia in a renal transplant recipi- ent.
ClinExpNephrol.2009;13(1):92-5.d0i:10.1007/s10157-008-0079-9.
[PubMed:18758701].

15. Kasiske BL, Zeier MG, Chapman JR, Craig JC, Ekberg H, Garvey CA,
et al. KDIGO clinical practice guideline for the care of kidney trans-
plant recipients: a summary. Kidney Int. 2010;77(4):299-311. doi:
10.1038/ki.2009.377. [PubMed:19847156].

16. Martin S, Fishman JA, A. S. T. Infectious Diseases Community of Prac-
tice . Pneumocystis pneumonia in solid organ transplantation. Am
J Transplant. 2013;13 Suppl 4:272-9. doi:10.1111/ajt.12119. [PubMed:
23465020].

17. Perez-Ordono L, Hoyo I, Sanclemente G, Ricart MJ, Cofan F, Perez-
Villa F, et al. Late-onset Pneumocystis jirovecii pneumonia in solid
organ transplant recipients. Transpl Infect Dis. 2014;16(2):324-8. doi:
10.1111/tid.12184. [PubMed:24456244].

18. Hardak E, Brook O, Yigla M. Radiological features of Pneumocys-
tis jirovecii Pneumonia in immunocompromised patients with and
without AIDS. Lung. 2010;188(2):159-63. doi:10.1007/s00408-009-
9214-y. [PubMed:20049469].

19. Roux A, Gonzalez F, Roux M, Mehrad M, Menotti J, Zahar JR,
et al. Update on pulmonary Pneumocystis jirovecii infection
in non-HIV patients. Med Mal Infect. 2014;44(5):185-98. doi:
10.1016/j.medmal.2014.01.007. [PubMed:24630595].


http://ircmj.neoscriber.org/
http://dx.doi.org/10.1097/00007890-199608150-00022
http://www.ncbi.nlm.nih.gov/pubmed/8779695
http://dx.doi.org/10.1086/313534
http://www.ncbi.nlm.nih.gov/pubmed/10585806
http://dx.doi.org/10.1128/CMR.17.4.770-782.2004
http://www.ncbi.nlm.nih.gov/pubmed/15489347
http://dx.doi.org/10.1097/TP.0b013e3181aad256
http://www.ncbi.nlm.nih.gov/pubmed/19584693
http://dx.doi.org/10.1111/ajt.12947
http://www.ncbi.nlm.nih.gov/pubmed/25496195
http://dx.doi.org/10.1016/j.transproceed.2016.05.017
http://www.ncbi.nlm.nih.gov/pubmed/27932109
http://dx.doi.org/10.1001/archinte.147.8.1413
http://www.ncbi.nlm.nih.gov/pubmed/3115209
http://dx.doi.org/10.1007/s10096-010-1139-0
http://www.ncbi.nlm.nih.gov/pubmed/21229281
http://www.ncbi.nlm.nih.gov/pubmed/15130325
http://dx.doi.org/10.1164/ajrccm/140.5.1204
http://www.ncbi.nlm.nih.gov/pubmed/2817582
http://www.ncbi.nlm.nih.gov/pubmed/6321606
http://dx.doi.org/10.1111/j.1469-0691.2009.03143.x
http://www.ncbi.nlm.nih.gov/pubmed/20041898
http://dx.doi.org/10.1093/ndt/gfq689
http://www.ncbi.nlm.nih.gov/pubmed/21071545
http://dx.doi.org/10.1007/s10157-008-0079-9
http://www.ncbi.nlm.nih.gov/pubmed/18758701
http://dx.doi.org/10.1038/ki.2009.377
http://www.ncbi.nlm.nih.gov/pubmed/19847156
http://dx.doi.org/10.1111/ajt.12119
http://www.ncbi.nlm.nih.gov/pubmed/23465020
http://www.ncbi.nlm.nih.gov/pubmed/23465020
http://dx.doi.org/10.1111/tid.12184
http://www.ncbi.nlm.nih.gov/pubmed/24456244
http://dx.doi.org/10.1007/s00408-009-9214-y
http://dx.doi.org/10.1007/s00408-009-9214-y
http://dx.doi.org/10.1007/s00408-009-9214-y
http://www.ncbi.nlm.nih.gov/pubmed/20049469
http://dx.doi.org/10.1016/j.medmal.2014.01.007
http://www.ncbi.nlm.nih.gov/pubmed/24630595

LinShin Medical Annual Report 2017

Neurodevelopmental Outcomes of Infants with Very Low Birth
Weights are Associated with the Severity of their Extra-Uterine

Growth Retardation

Han-Chun Chien, M.D.,"* Chao-Huei Chen, M.D.,** Teh-Ming Wang, M.D.,! Ya-Chi
Hsu M.D.,* Ming-Chih Lin, M.D., Ph.D.}3#

1. Division of Neonatology, Department of Pediatrics, Taichung Veterans General
Hospital, Taichung, Taiwan

2. Center for Faculty Development, Taichung Veterans General Hospital, Taichung,

Taiwan

School of Medicine, National Yang Ming University, Taipei, Taiwan

Department of Food and Nutrition, Providence University, Taichung, Taiwan

Department of Pediatrics, Lin-Shin Hospital, Taichung, Taiwan

How

o

Abstract

Introduction:

For infants with very low birth weights (VLBW), their neurodevelopmental
outcomes are thought to be associated with extra-uterine growth retardation (EUGR).
In this study, based on a single institute, we analyzed the association between different
levels or severity of EUGR of VLBW infants and their neurodevelopmental outcomes
later at a corrected age of 24 months.

Methods:

This is a hospital-based retrospective cohort study. The severity of EUGR was
classified into three categories according to the z-score of discharge weight: z<-2.0,
<-2.5, and <-3.0. The outcomes were assessed using the Bayley Scales of Infant
Development-I1 (BSID-II) at a corrected age of 24 months. We then estimated the
association of EUGR with low mental developmental index (MDI) or low
psychomotor developmental index (PDI). Multiple logistic regression and stratified
analyses were used to adjust for the possible confounding factors.

Results:

In total, 224 VLBW infants were enrolled in this study from 1997 to 2006. In the
univariate analysis, EUGR for weight at discharge from hospital was associated with
MDI <85 at the corrected age of 24 months, and this association was related to the
severity of EUGR (z<-2.5, OR:1.92 (1.04~3.53); z<-3.0 OR:2.83 (1.26~6.36)). In
addition, the relationship was not confounded by gender nor gestational age. The
stratified analysis against hemodynamic significant patent ductus arteriosus also
revealed that EUGR was an independent predictor for neurodevelopmental outcomes.
Conclusion:

In VLBW preterm infants, EUGR was significantly associated with low MDI
scores assessed at a corrected age of 24 months. Early evaluation and recognition of
EUGR should be emphasized when caring for preterm infants.

Keywords: EUGR, VLBW, Neurodevelopment
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Introduction

During the last two decades, the mortality rate of preterm infants with very low
birth weights (VLBW) has dropped due to better perinatal care.™* However, postnatal
growth retardation is still  common among preterm infants, with an incidence rate
of extra-uterine growth retardation (EUGR) as high as 30 to 50%.*° Preterm infants
are considered to be at risk of developmental delays later in their lives,® and EUGR
has been reported to be associated with the incidence of such developmental
delays.*** Many other factors have also been reported to contribute to such
neurodevelopmental outcomes for preterm infants,***° including young gestational
age (SGA), intra-ventricular hemorrhage (I\VH), periventricular leukomalacia (PVL),
necrotizing enterocolitis (NEC), prolonged mechanical ventilation, and neonatal
seizure.

Although EUGR is regarded to be one of the risk factors in neurodevelopment,
little is known regarding the role that severity and duration of EUGR might play in the
neurodevelopmental outcomes among VLBW infants.®™* The main purpose of this
study is to analyze in VLBW infants the relationship between neurodevelopmental
outcomes and the severity and duration of EUGR.
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2. Material and Methods

Subjects were preterm infants with a birth weight <1500 gm treated in the
neonatal intensive care units (NICU) of Taichung Veterans General Hospital during a
10-year period (January 1997 to December 2006). Those survived were included for
our analysis. After hospital discharge, infants whose parents had agreed to participate
in the follow-up study received regular growth and neurodevelopmental evaluations at
the corrected ages of 6, 12 and 24 months. At each of these three time points, we
recorded their body weight percentiles, Bayley Scales of Infant Development-I1I
(BSID-11) of the Mental Developmental Index (MDI) and Psychomotor
Developmental Index (PDI), neurological sequelae and performance. Basic data
included weight (Wt), head circumference (HC), body length at birth and at discharge,
associated comorbidities and clinical parameters as assessed and documented in
medical charts by primary care physicians. The follow-up program was conducted by
well-trained examiners and clinical psychologists.

We retrospective screened those VLBW infants who survived at discharge and
collected data from their medical charts. Excluded subjects were infants with
chromosome anomalies, hydrocephalus, neonatal seizures, congenital brain
malformations, cystic PVL or severe IVH (grade IlI~IV) during hospitalization.
Infants who missed the last follow-up (at the corrected age of 24 months) were also
excluded.

The study protocol was approved by the Institutional Review Board (IRB) of
Taichung Veterans General Hospital (approval number: CF13329B). The IRB also
agreed to waive the informed consent in this retrospective observational study.

2.1. Definition of EUGR

To determine the severity of growth retardation, we classified the EUGR into
three categories according to z-scores at the hospital discharge: Wt of z<-2.0, <-2.5, or
<-3.0. The z-scores of discharge Wt were calculated based on the Taiwanese neonate
intrauterine growth chart published by Hsieh et al.” According to the World Health
Organization (WHO) growth definition?!, underweight was defined as z<-2.0, and
severely underweight as z<-3.0.

Post-discharge EUGR was defined as a Wt <3 percentile of the reference growth
chart for Taiwanese children at the follow-up visits.?> The growth evaluation at
follow-up clinics was documented as categorized data classified according to the
range of percentiles (<3, 3-10 and so on). The post-discharge EUGR was hence
represented in percentiles.

Since the variances of HC and body length measurements were high, these data
were not analyzed.
2.2. Z score calculation

According to reference intrauterine growth chart?®, we calculated the Wt z-score
of each infant according to the following steps: firstly, assuming a normal distribution
of gestational age (GA) and gender, the GA-specific and gender-specific SD of weight
was estimated by taking 1.65 as z-score (corresponding to 0.9505 on z-table®®), 95"
Wt percentile as the observed Wt and 50™ Wt percentile as the mean Wt in the
equation given below; secondly, Wt z-score was calculated using GA-specific and
gender-specific estimated SD and 50™ Wt percentile in the same equation.
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observed Wt - mean Wt
SD

Z score =

2.3. Outcome measurements

The primary outcomes were assessed using Bayley 11 MDI and PDI scores at the
corrected age of 24 months. Scores of MDI or PDI <70 were taken to represent
significant impairment, and scores between 70 and 85, borderline impairment.
Clinical outcomes including cerebral palsy (CP) and neurodevelopmental impairment
(NDI) were also recorded. CP was defined as the presence of one or more of the
following symptoms: spastic tetraparesis or dyskinesia, spastic hemiparesis, spastic
diplegia and hypotonia. NDI was defined as having one or more of the following
conditions: CP, MDI <70, PDI <70, hearing or visual impairment.

2.4. Covariates

We collected data on SGA, hemodynamically significant patent ductus arteriosus
(PDA), NEC, sepsis, respiratory distress syndrome (RDS), mild IVH (grade I~11), and
chronic lung disease (CLD). These data were tested for potential confounders. SGA
was defined as a birth weight <10™ percentile on the reference chart.?°
Hemodynamically significant PDA was defined when the PDA had required a surgical
or medical intervention. Indomethacin was the only medication used for PDA
treatment. NEC was defined as NEC stage Il or higher. Sepsis was defined as the
blood culture had yielded one or more pathogens during hospitalization, without
further differentiation into early or late sepsis. No pathogen was found in the CSF
culture of any of our enrolled cases. CLD was defined as oxygen, positive pressure
ventilation and/or continuous positive airway pressure was applied at a postmenstrual
age of 36 weeks.

2.5. Statistical analyses

The risks of the three EUGR categories (z<-2.0, <-2.5, <-3.0) for low MDI and
PDI scores, CP and NDI were estimated using firstly the univariate analysis, and later
the multiple logistic regression model to control for possible confounding factors.
Models were selected according to the results of univariate analysis and clinical
significance. Significant PDA and the use of surfactants were selected because they
were associated with MDI<85 in the univariate analysis (Table 2). SGA for birth
weight?*, IVH™ and male gender” which were known to be significant for
neurodevelopment were also selected in the multiple logistic regression models. The
risks of EUGR at the corrected ages of 6, 12 and 24 months for neurological outcomes
were estimated to reflect the longitudinal effects of EUGR. Results were expressed as
odds ratios (ORs) and 95% confidence intervals (Cls). Values of p <0.05 were
considered statistically significant. SPSS version 22 (IBM Corp.) was used for all
statistical analyses.
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3. Results

During the study period, 386 VLBW preterm infants who survived at discharge
were screened. Among them, 136 cases missing the last follow-up (at the corrected
age of 24 months) were excluded. Another 26 cases were excluded due to
chromosome anomalies, hydrocephalus, neonatal seizures, congenital brain
malformations, cystic PVL or IVH grade IlI~1V during hospitalization. Finally, we
analyzed a total of 224 VLBW preterm infants. The incidence rates of EUGR
according to the z-score of discharge weight were 55.3% for z<-2.0, 30.8% for z<-2.5,
and 12.5% for z<-3.0. During the post-discharge period of 24 months, the incidence of
EUGR (defined as Wt <3 percentile) dropped from 21.8% to 16% (Table 1).

3.1. Risk factors for neurodevelopmental outcomes

PDA was significantly associated with MDI <85 (OR:1.99, (1.13~3.54)) and PDI
<85 (OR:1.84, (1.04~3.25)). The use of surfactants during hospitalization was
associated with MDI <85 (OR:1.89 (1.04~3.44)), PDI <85 (OR:4.19, (2.21~7.93)) and
NDI (OR:2.58, (1.22~5.48)). IVH grade I~Il was associated with PDI <85 (OR:2.55,
(1.18~5.52)). Sepsis was associated with CP (OR:4.53, (1.43~14.35)). At the
corrected age of 24 months, we found no association between neurodevelopmental
outcomes with SGA, male gender, NEC, RDS or CLD (Table 2).

3.2. Association between EUGR and neurodevelopmental outcomes

Based on the univariate analysis, EUGR for weight at discharge was associated
with MDI <85 (borderline and significant delay). This association grew stronger as the
severity of EUGR worsened (z<-2.5, OR:1.92 (1.04~3.53); z<-3.0, OR:2.83
(1.26~6.36)). For children with significant delays (MDI <70), the trend between
EUGR and low MDI was still apparent (Figure 1).
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Although we found some weak associations between EUGR and low PDI, CP, and
NDI, they did not reach statistical significance (Figure 2).
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3.3. Multivariate analysis for EUGR and low MDI scores

After adjusting for SGA, gender, IVH, the use of surfactants and
hemodynamically significant PDA, the ORs of EUGR with low MDI scores at the
three different time points are shown in Figure 3. EUGR (z<-3.0) at discharge
reached borderline significance with either MDI <70 or MDI <85. EUGR (Wt <3™
percentile) was found only associated with MDI <70 or MDI <85 at the corrected age
of 24 months (but not at 6 or 12 months).
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3.4. Stratified analysis for infants with or without PDA

In the multiple logistic regression models, hemodynamically significant PDA was
revealed as a significant confounding factor between EUGR and neurodevelopmental
outcomes. Therefore, we further analyzed the association by stratifying the infants
according to whether or not they had hemodynamic PDA. We found a stronger
association between EUGR and low MDI scores in infants without PDA.
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4. Discussion

In this retrospective hospital-based cohort study, EUGR was found to be
associated with a low MDI score at a corrected age of 24 months, and the risk of a low
MDI score was proportional to the severity of EUGR. In the longitudinal follow-ups,
EUGR was only associated with a low MDI score at a corrected age of 24 months.

Postnatal growth status, both during hospitalization and post-discharge®**% has
been associated with early development among preterm infants. Despite of different
definitions of growth, such as differences in weight gain (velocity)**?* or weight
below a cut-off level'>**%’  different studies produced results consistent with our
current finding that poor postnatal growth is associated with poor neurodevelopmental
outcomes. For example, Ehrenkranz et al. reported that low weight gain velocity in
ELBW infants during hospitalization (12.0 g/kg/day vs. 21.2 g/kg/day) is associated
with MDI <70, CP and NDI at a corrected age of 18 to 22 months.™ Latal-Hajnal et al.
reported that VLBW infants (<1250 g) that were appropriate for gestational age at
birth with subsequent EUGR (weight <10™  percentile) have lower MDI scores (94.9
vs. 107.7, p = 0.05) at a corrected age of 24 months.*? Our study on VLBW preterm
infants demonstrated a severity-dependent prediction of low MDI scores at the
corrected age of 24 months. When the severity of EUGR was worse, the odds ratio for
a low MDI score appeared also worse. The association was not statistically significant
for mild degrees of EUGR (z<-2.0), but this could be partly due to the small sample
size.

Multiple factors such as SGA?*, CLD*®# male gender®>*® and PDA®* have
been reported to associate with neurodevelopmental outcomes in preterm infants.
However, after correcting for these factors in multiple logistic regression models, the
severity of EUGR was still significantly associated with a low MDI score. As
hemodynamically significant PDA was a very significant determinant for a low MDI
score, we had further performed a PDA-stratified analysis to confirm that EUGR was
still an independent predictor of poor neurological outcomes.

VLBW infants with hemodynamic significant PDA might have their brain
perfusion jeopardized .** Hemodynamic significant PDA was also observed to be
associated with IVH.**** In animal studies, premature baboons with PDA showed
poorer brain growth.*® Surgical ligation of PDA experimentally produces poor
neurological outcomes.*®3” However, in a large randomized controlled study, it
remains controversial regarding the long-term neurological benefits of prophylactic
indomethacin used among preterm infants.® Our study might provide some evidence
in support for aggressive treatment of PDA among VLBW infants. In our study, mild
IVH was only significantly associated with PDI <85. The influence of PDA on brain
development might not entirely act through IVH. Infants with poorer lung conditions
might have higher incidence of PDA. Many observational studies also suggested that
PDA is associated with chronic lung disease.***"**%° In our study, the association
between surfactant use and neurological outcomes might have mediated via PDA. In
our series, SGA at birth was not associated with poor neurological outcomes. In
contrast, EUGR played a more important role on the later development for these
infants. Our finding would support the concept of aggressive nutritional support to
VLBW infants.**

In this study, we used the Bayley Il (rather than the Bayley I1l) developmental
score. That was because the Bayley Ill score might be overestimating the
developmental status.”> Bayley Il score has long been considered bearing good
validity in measuring neurodevelopments in Taiwanese infants.**** For the
consistency of analysis, we had chosen Bayley Il cohort in our present study.
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There are some limitations of this study. Firstly, our analysis was based on
retrospective chart review. Some important information for neurodevelopment (such
as HC and records of retinopathy of prematurity) was inevitably missing. Secondly,
there were no healthy non-preterm infants (but with EUGR) for controls to validate
the proposed risk factors correlating with low MDI. Thirdly, the small samplesize
restricted the statistical power.

Since this is a single center study, the generalization of results to other centers is
limited. On the other hand, the homogeneity of samples from a single center may
strengthen the validity of the data. Future studies on a larger scale are required to
clarify the discrepancy in results across centers.

In conclusion, for VLBW preterm infants, EUGR in hospital or after discharge
was significantly associated with low MDI scores as measured later at the corrected
age of 24 months. Early evaluation and recognition of EUGR should be emphasized in
caring the preterm infants.

Conflicts of interest

Authors declare no financial nor non-financial conflicts of interest related to the
subject matter or materials presented here.

Acknowledgments

We would like to thank Miss Pei-Yu Chen, the project manager of Taiwan
Premature Infant Developmental Collaborative Study Group, for help in data
collection.



LinShin Medical Annual Report 2017

Table 1. Demographic data of the enrolled infants

Characteristic n=224 (%) Meant S.D.
Gestational age, weeks 29.3% 2.4
Birth weight, gm 1129.9+ 228.7
, Z score -0.86% 1.1
Birth head circumference, cm 26.2% 2.4
Postmenstrual age at 39.5+ 3.6
discharge, weeks
Weight at discharge, gm 22441+ 285.7
,Z score’ -2.13+ 0.8
Wt (2<-2.0)" 124 (55.3)
Wt (2<-2.5)" 69 (30.8)
Wt (2<-3.0)" 28 (12.5)
Weight at CA of 6 months, kg 6.8+ 1.1
Wt <3th percentiIeJr 49 (21.8)
Weight at CA of 12 month, kg 8.5 1.2
Wit<3th percentilei 62 (27.7)
Weight at CA of 24 month, kg 11.2+ 1.7
Wit<3th percentile§ 36 (16.0)
MDI score at CA of 24 months 89.0+ 174
PDI score at CA of 24 months 91.2+ 155
SGA for birth weight 84 (37.5)
Female 109 (48.7)
Male 115 (51.3)
IVH grade I™I 32 (14.3)
NEC 2
(0.9)
PPHN 8
(3.6)
Sepsis 41 (18.3)
Significant PDA 76 (33.9)
RDS 207 (92.4)
CLD 41 (18.3)
Surfactant use 86 (38.4)
Indomethacin use 69 (30.8)
Prenatal steroids 100 (44.6
)
Apgar score <6 (5" minute) 53 (23.7)

“ Missing data: 20. T Missing data: 26. ¥ Missing data: 26. s Missing data: 28.

CA = corrected age; CLD = chronic lung disease; Delta Z = birth-to-discharge z score differences ;
IVH = intraventricular hemorrhage; NEC = necrotizing enterocolitis; PDA = patent ductus arteriosus;
PPHN = persistent pulmonary hypertension; SGA = small for gestational age; Wt = body weight; Z =
Z-score.

10
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Table 2.  Univariate analysis for risk factors associated with outcomes at a corrected age at 24 months: OR and 95% CI

Risk factor PDI<85 PDI<70 MDI<85 MDI<70 CP NDI

SGA for birth weight 1.00 (0.57~ 1.76) 1.08(045~ 262) 1.28(0.73~ 224) 170(0.81~ 358) 1.04(0.33~ 331) 1.23(0.62~ 245)
SGA for birth HC 0.84 (046~ 151) 080(031~ 210) 1.06(0.59~ 1.89) 1.28(0.58~ 2.82) 0.72(0.21~ 247) 0.91(0.44~ 1.89)
Male 092 (0.53~ 1.59) 154(0.64~ 3.72) 072(0.99~ 300) 1.56(0.73~ 3.30) 223(0.67~ 7.47) 143(0.72~ 2.83)
IVH grade [~1I 2.55(1.18~ 552)* 2.17(0.77~ 6.11) 0.79(035~ 1.78) 1.90(0.73~ 498) 2.44(0.70~ 853) 1.96(0.81~ 4.71)
NEC 195 (0.12~ 31.75) 2.04(0.09~ 4420) 179 (0.11~ 2899) 1.18(0.06~ 25.13) 3.21(0.15~ 70.48) 0.89 (0.04~ 18.82)
PPHN 0.10 (0.01~ 1.75) 048(0.03~ 8.66) 0.10(0.01~ 1.75) 0.32(0.02~ 5.72) 0.85(0.05~ 1556) 0.25(0.01~ 4.40)
Sepsis 150 (0.75~ 299) 2.12(081~ 5.56) 0.93 (045~ 1.89) 1.23(049~ 3.06) 4.53(1.43~ 14.35)* 1.85(0.83~ 4.08)
Significant PDA 1.84 (1.04~ 3.25)* 1.04(0.42~ 256) 1.99(1.13~ 354)* 1.31(0.61~ 280) 1.23(0.39~ 391) 1.30(0.65~ 2.62)
RDS 136 (0.46~ 4.02) 190 (0.24~ 1505) 1.89(0.59~ 599) 1.32(0.29~ 6.06) 0.89 (0.11~ 7.34) 1.74(0.38~ 7.93)
CLD 1.55(0.78~ 3.09) 2.29 (0.87~ 6.05) 0.93(0.46~ 190) 0.80(0.29~ 221) 0.81(0.17~ 381) 1.37(0.60~ 3.16)
Surfactant use 419 (2.21~ 7.93)* 236(0.94~ 592) 189 (L04~ 344)* 2.11(093~ 478) 2.22(0.70~ 7.07) 2.58(1.22~ 5.48)*
Indomethacin use 239 (1.27~ 451)* 0.63(0.23~ 1.71) 2.04(1.09~ 3.78)* 1.08(047~ 247) 1.06(0.33~ 338) 1.13(0.53~ 2.40)
Prenatal steroid 0.91(0.50~ 1.67) 0.51(0.19~ 139) 0.79 (043~ 1.46) 0.65(0.28~ 1.47) 0.30(0.08~ 1.16) 0.54(0.25~ 1.14)

Apgar score <6 (s#minute) 1.70 (0.91~ 319) 1.16(0.43~ 310) 0.90(047~ 173) 0.85(035~ 208) 0.60(0.13~ 282) 0.89(0.39~ 200)

CA = corrected age; Cl = confidence interval; CLD = chronic lung disease; CP = cerebral palsy; HC = head circumference; IVH = intraventricular
hemorrhage; MDI = mental developmental index; NDI = neurodevelopmental impairments; NEC = necrotizing enterocolitis; OR: odds ratio; PDA: patent
ductus arteriosus; PDI = psychomotor developmental index; PPHN = persistent pulmonary hypertension; RDS = respiratory distress syndrome; SGA = small
for gestational age. * Statistically significant.
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1 |esophagus IMRT | 97.2
2 |tonsil IMRT | 97.8
3 [esophagus IMRT | 98.2
4 |esophagus IMRT 100
5 [Lip IMRT | 98.8
6 |hypopharngeal IMRT 99

7 [T10-L1 IMRT | 98.2
8 |bladder IMRT | 97.8
9 |breast IMRT | 97.7
10 |esophagus IMRT | 97.8
11 [Lt neck IMRT 100
12 [Right tongue IMRT 100
13 |Lt hypopharyngeal | IMRT | 99.2

Ble . IMRT & & & 353 Erid

&3#% (Conclusion)
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2,2012
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Table 1.-intervention % 2 & % % A

a0 B i3 Pl
Variable (n=12) (n=12) P value?
Median S.D Median S.D
1R BARA 16.1{+6.0 12.9|+7.1 0.035°
RS AR 50(+8.5 43.8|£12.5 0.137
T EEEY 10|1£7.7 3|£18.6 0.428
4 “éw‘;‘r?“ S 59.5/+8.8 66.5(+9.2 0.313
41 m‘@ 15.4(£2.3 17.7(x2.6 0.125
NE T 14|+2.2 16|+2.3 0.375
XA 15|+2.1 15|+2.2 0.938
T 14.9(£2.8 15.6(£2.6 0.438
*Wilcoxon Signed Ranks Test "Wilcoxon Signed Ranks Test
Table 2.-control & & & £ % &
A B is Bl
Variable (n=9 (n=9 P value®
Median S.D Median S.D
1R R A RS 15.1[+8.2 13.2|45.8 0.123°
A REE L RA 53.8|+10.9 56.3|+8.6 1.000
PR ERELARA 6.5(£6.7 15|+18.5 0.262
AESFTR LS 56.1|6.9 53.6|1£10.0 0.938
EAELEY qr“—?i 14.3|x2.1 13.1]£2.5 0.813
L= = 14.3(£2.3 12.7(£2.8 0.688
i B 1% gok 13|15 13|+2.9 1.000
Iﬁﬁ%@ 13.3(x2.4 13.8(x3.0 0.781
*Wilcoxon Signed byp/i ;
Ranks Test Wilcoxon Signed Ranks Test
Table 3.-intervention s i 4 #c
EC] is B
Variable (n=12) (n=12) P value?
Median S.D Median S.D
Lymphocyte subset D
T-cell(CD3) 71 5.5 73 £5.9 0.441
B-cell(CD19) 11 £5.0 12 £45 1.000
TH/TS(CD4/CD8) 15104 1.6+04 0.450
NK CELL 16 £5.6 16 £6.5 0.535
LEU-3A(CD4) 39 +5.1 38 +4.7 0.805
LEU-2B(CD8) 27 6.0 26 6.0 0.453
Activated T-cell(HLA-DR) 427 429 0.508
Table 4.-control s ;i 4 #c
A B is il
Variable (n=9) (n=9) P value?
Median S.D Median S.D
Lymphocyte subset D
T-cell(CD3) 74 £8.7 75 +£10.5 0.469
B-cell(CD19) 13 +4.9 11 4.5 0.563
TH/TS(CD4/CD8) 1.5 +0.7 15+0.7 0.797
NK CELL 12 £6.0 11 £9.0 0.531
LEU-3A(CD4) 40 7.7 41 £9.1 0.898
LEU-2B(CD8) 30 £5.9 28 6.0 1.000
Activated T-cell(HLA-DR) 4120 4121 0.500

®Wilcoxon Signed Ranks Test
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Evaluation of the pharmacy services of patients’ own

medications for in-hospital use

Mei-Chen Chen? ; Pei-Wen Yu' ; Yu-Pin Wu'?
1.Taichung City Pharmacists Association

2.Lin-Shin Medical Corporation Lin-Shin Hospital, Taichung,

Taiwan

Medication reconciliation is crucial for hospitalized patients. Without

proper management of the medication that patients bring into the hospital

at admission, it not only risks their health but also leads to the waste of

medical resources.

Objective

The aim of the study was to assess
the effect of pharmacist intervention in
patients’ own medications (POMs) in
order to make sure of the continuity and
appropriateness of the medication for
patients.
Method

We observed newly admitted
patients that required pharmacists to
evaluate POMs in a regional teaching
hospital in Taichung, Taiwan from Feb
2015 to Jan 2016. The evaluation
consists of drug information such as
name,dose, expiration, and identification
of its appearance. Pharmacists provided
a suggestion for doctors if necessary.
Data was collected on department visits,
time efficiency of evaluation, average

items and kinds of medications,
effectiveness of pharmacist intervention,
ratio of taking POMs and cost savings.

e L UL BN £ IR AL A MRS

S AL A A M
HMmAAAMRAITESR

Fig. 1 Regulation and related document of
POMs in Lin-Shin hospital.
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Result
In the duration of 12 months, a total
of 537 patients were identified.

Pharmacists finished the evaluation
within 12 hours right after being notified.
Most of the consultations were sought
by division of gastroenterology, chest
and nephrology. The average number of
medications was 6.0+2.8. The most
common  medications  were oral
hypoglycemic agent (Fig.2). In total, 71
patients had drug related problems and
were advised to stop or adjust
medications by pharmacists. The most
problems are unidentified drugs (52.1%),
followed Dby duplicate medications
(21.1%), expired or deteriorated drugs
(16.9%)(Fig.3). The ratio of acceptance
by doctors was 98.6%. The ratio of
patients continuing to take their own
medication after the evaluation by
pharmacist and doctor was 78.6%. These
patients took them for 6.22+4.62 days,
which saved up to NT$102,370.

Drugs uesd in diabetes —12.8%
Antithrombotic agents IEEG_—— 5.0%
RAS-acting agents 6.8%
Drugs for acid related disorders IREG_—-<_———— G.5%
Anxiolytics  IEGE_—-_—GE— .07
Lipid modifying agents _—_——_— 5.0%
Caleium channel blockers [IREG_—_—_—_—_—49%
Beta blockers 41%
Drugs for constipation IEEG_—_—_— 1%
Drugs for FGIDs - ISG_—_— 3.6%

0.0% 20% 4.0% 60% 8.0% 100% 120% 14.0%

Fig. 2 The top ten drug classes that
patients brought into the hospital.

potential adverse

drug-drug drug
expired or interactions, reactions
deteriorated 5, 7% because of
drugs, 12, - poor drug
17% adherence,
2,
3%
unidentified
drugs, 37,
52%

F et

| i £ .
Fig. 3 Percentage of people who had DRPs

were advised to stop or adjust medications by

pharmacists and examples.

Conclusion

The evaluation of POMs for
in-hospital use is necessary in light of
the risk of drug-related problems. The
pharmacists have a responsibility to
keep a close watch on it. Furthermore,
we discovered some people did not have
the correct knowledge about medication
dosage or storage. Therefore, providing
more education may be effective to

improve medication safety.

o
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