December, 2016/ Vol 4/Issue 12

ISSN- 2321-127X

Original Research Article

HIN1 influenza: Does chest radiograph have a role in predicting

prognosis?

Sripathi S?, Srivastava R ?

!Dr. Smiti Sripathi, Professor, Dept of Radiodiagap&asturba Medical College, Manipal Universianipal, >Dr
Rajendra Srivastava, Professor, Dept. of Radiodisign Shri Guru Ram Rai Institute of Medical andakte Sciences,

Dehradun, Uttarakhand, India

Addressfor correspondence: Dr. Smiti Sripathi, Email: smitisl1@hotmail.com

Abstract

Aims and Objectives. To assess pattern and distribution of chest iradirfgs in proven case of HIN1 & to evaluate
sequential radiographs to assess progression/utiesolof diseaseMaterial and M ethods. Patients presenting to a
tertiary care hospital in coastal Karnataka, Infliam May 2009 to Feb 2011, who tested positiveHaAN1 virus with
real time PCR test and underwent chest X ray wackided in the study. The pattern and distributérindings and
extent of involvement was studied in the initiabshradiograph. Sequential radiographs were studregrogression of
diseaseResults: The age of patients ranged from 1 to 65 years With(31.5%) patients in pediatric age group, two
patients above 60 years and rest were middle agksg®2.8%). Out of 39 patients, four patients ladormal chest
radiograph. In the remaining 35 patients, commofii@sting was consolidation (77.1%) followed by gnoluglass
opacity (68.6%). Thirty patients had involvementbatth lungs at presentation out of which 17 impthvE2 patients
expired and one was discharged on requ&atclusion: Patients with bilateral multi zonal involvementpaesentation
deteriorated faster and had an adverse outcomesah@atients with single zone or unilateral involeat had a better
outcome. Consolidation and ground glass opacitispecially if bilateral and multi zonal predictedivarse outcome.
Chest radiograph can play an important role inssisg pattern and distribution of findings and rhajp in predicting

prognosis.
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Introduction

The influenza virus has been the cause of recurrent
epidemics and global pandemics in human population
since the 18 century [1]. The current pandemic of a
novel influenza A (H1N1) virus started in Mexico in
March 2009 and startled the world. The World Health
Organization declared global influenza pandemic in
June 2009 [2]. First case of novel influenza A (1N
was reported from India in May 2009 [3]. A total of
190,990 persons were tested for influenza A H1N1 in
various Indian laboratories from May 2009 up 8 3
October 2010 out of which there were 44,687 (23.3%)
lab confirmed cases with a death toll of 2574 pasie
[4]. We are publishing this study as it highlightse
pattern and distribution of radiographic findings i
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proven cases of HIN1 virus with follow-up sequdntia
radiographs to assess progression of disease.

Objectives

1. To assess pattern and distribution of chest ray
findings in proven case of HIN1 by real time PCR.

2. To evaluate sequential radiographs to assess
progression/ resolution of disease.

Material and Methods

This is a retrospective observational study wherein
patients presenting to a tertiary care hospitatdastal
Karnataka, from May 2009 to Feb 2011, who tested
positive for HIN1 virus with real time PCR test wer
included. Approval from Institutional ethical conttee
was obtained for the study.
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Inclusion criteria: Patients who tested positive for
H1N1 virus with real time PCR test and underwent
Chest radiograph were included.

Exclusion criteria: Patients who did not test positive
for HIN1 virus with real time PCR test and/or diot n
undergo chest radiograph were excluded.

A total of 42 patients tested positive for HIN1ugirby
PCR test out of which Chest radiograph was dor&9in
patients and these patients were included in thdyst

Three patients did not undergo a chest X-ray ag dick
not have respiratory symptoms and were excluded fro

the study.

The clinical findings at presentation and duratioi

symptoms at the time of presentation were recorded.

The Chest radiographic findings in these 39 pagient

Results
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were assessed by two experienced radiologists (both
with more than 8 years of experience). The radiolgia
findings which were considered for evaluation inigd:
consolidation, ground glass opacity, interstitiat o
nodular opacities, pleural effusion and
lymphadenopathy. The distribution of the diseass wa
examined with respect to the side involved (lafht or
bilateral), zonal distribution (upper, middle arwver
zone) and zonal predominance. A consensus was
reached after evaluating pattern and the distidiutf
disease and findings were recorded using SPSS
statistical software version 11.5.

Sequential radiographs were done in patients with
progressive  clinical signs and assessed for
progression/resolution of the disease; howeverepatt
of distribution and extent of involvement was sadli
only in the initial chest radiograph. CT scan ofofidx
was not done in any of the cases in our study.

Demography: The age of patients ranged from 1 to 65 years Wwith(31.5%) patients in pediatric age group ,two
patients above 60 years and rest were middle agesd82.8%). All pediatric patients were less tisanen years of age;
where the age of adult patients ranged from 235tgears. Males (20) were more than females (13) avitatio of 4:3.

Vulnerable group (60%) was defined as extremesgef which included pediatric (31.4%) and geriatrige ayroup
patients (5.8%), pregnant (8.6%) and patients witiderlying chronic diseases such as diabetes ogllithronic

respiratory, cardiac disease or chronic renal fai({i4.3%).

Clinical findings: The most common symptom on presentation was fé&/ern%) followed by cough (88.6%) and
dyspnea (77.1%). Ten patients had sore throat ¥68a81d three patients presented with hemoptysepi@Gtion was the
most common finding on auscultation (68.6%) and4fb6 cases there was a history of contact with iematvith HIN1

infection.

In 33 patients, duration of symptoms prior to adois ranged from 1 to 15 days with a median of s&lays whereas in
two cases the duration of symptoms was not availdbliration of hospitalization period was in ramgd-30 days with
a median of 6 days. The longest hospitalization feas woman in her third trimester of pregnancyowbas admitted

for 30 days.

Twenty two (62.9%) patients recovered from the aigeand were discharged, 12 (34.3%) patients hastseloutcome
(expired) whereas one patient was discharged owestgPatients with bilateral multizonal involvernamd adverse
outcome had a shorter duration of symptoms befdreission (1-10 days with median of 6.5 days) as pared to

patients who improved (1-14 days with a median days).

The duration of hospitalization period in patientish adverse outcome (expired) was significantls|el-14 days with
median of 4.5 days as compared to patients whoawegt, 1-30 days with median of 8 days.

Radiographic findings: Out of 39 patients, four patients had a normal tretiograph. In the remaining 35 patients the
pattern of radiographic findings were assessed lwhie summarized ifiable 1. The commonest radiographic finding
was consolidation (77.1%) followed by ground glagscity (68.6%). Other findings included interstitthickening,

nodules and pleural effusion.
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Table-1: Pattern of Radiographic findingson CXR
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Radiographic findings

Number of cases (percentage)

Consolidation

27 (77.1%)

Ground glass opacity

24 (68.6%)

Isolated ground glass opacity 6 (17.1%)
Isolated consolidation 9 (25.7%)
Both consolidation and ground glass opacity 184%i).
Interstitial pattern 2 (5.7%)
Nodular pattern 2 (5.7%)
Pleural effusion 3 (8.6%)

Prominent hila (hilar lymphadenopathy)

15 (42.9%)

Pneumothorax

1( patient expired)

The distributions of radiographic findings are suanired inTable 2. Out of 35 patients, five (14.3%) had unilateral
involvement, 30 (85.7%) involved both lung fieldglwnine having predominantly right and three kéte involvement.
In 18 (51.4%) cases both lungs were involved alnemgtally. Overall a total of 11 (31.4%) patients right sided
dominance and six (17.1%) patients had left sidesiidance while 18 (51.4%) patients had equal involgnt on both

the sides.

Table-2: Distribution of Radiographic findings on chest radiograph

Sidesinvolved:

Unilateral

5 (14.3%), 2 right, 3 left

Bilateral

30 (85.7%), predominance 9 right, 3 |&&,(51.4%)
bilateral equal involvement

Predominance of side involved

11 (31.4%) rightl B.1%) left

Zonal predominance;

All zones 6 (17.1%)
Mid and lower zones 18 (51.4%)
Mid zone 4 (11.4%)
Lower zone 6 (17.1%)
Upper and mid zone 1 (2.9%)
Mid zone, lower zone or combined mid and lower zgne 28 (80%)
Central and peripheral distribution:
Central predominance 14 (40%)
Peripheral predominance 9 (25.7%)

Almost equal involvement

12 (34.3%)

Zonal distribution of radiographic findings was ebsd followed by study of zones affected more ssyeand
distribution of pathology in terms of central oripéeral predominance.

30 patients had involvement of both lung fieldpegsentation out of which 17 improved, 12 patiempired and one
was discharged on request. In five cases with temdhor single zone involvement, there was no aigu

In our series mortality was more in cases withgdeeral involvement of lung fields. Mortality in téfent groups are as
follows: four out of nine with peripheral lung invement (44.4%), in patients with involvement ofttb@entral and

peripheral region mortality was 41.7% (5 out of, 123 compared to patients with central predominaBoeut of 14
(21.4%).

There was no significant difference in outcomeatignts with and without pleural effusion.
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Discussion

Radiographic findings in HIN1 influenza patientsd&een published in literature frcdifferent parts of the world ew
since the pandemic in 2009.

Bakhshayeshkaram et al [5] described imaging figslim HLN1 influenza patients in his study on pa8en Iran. The
most common chest radiographic finding was conatibith in lower zone<The patients who were sick and admittec
ICU had involvement of two or more lung zones. GChrs was done in only 10 patients who showed graglads
opacities as the most common pattern followed msolidation

Perez Pallida [6] described bilaterasbhalveolar opacities as the most common radidgedpding in his study on 1
cases of swine flu.

Bilateral and multizonal opacities were common egdiphic presentations, seen in abot-70 % of HIN1 patients by
Aviram G et al [7] who observed tl the patients with adverse outcomes had four or raoreal involvement an
bilateral peripheral distribution occurred with hay frequency compared with patients with good @uies: multizona
opacities: 60% vs 69 = .01; bilateral peripheral opaciti 60%vs 15%pP = .049 [6]. Our study also showed simi
outcome in patients with bilateral multiple zongalvement: out of the 15 patients having involveinafall the zones
nine (60%) expired whereas all five patients witfilateral involvement reccered.

The majority of chest radiograph findings in a stumy Choi et al [8] in pediatric population inclutiprominent
peribronchial markings and consolidation-96%), and groundfdass opacities without consolidation in a mino(&96)
of patients. Bateral involvement with lower zone predominanceswtfae usual feature. We noticed consolidatio
73%, ground glass opacity in 55% and peribrondhigkening in only 9 % of patients. Our series shdvgignifican
central distribution pattern of radiaphic findings in children (81.8%) compared to aghdpulation in which centr:
distribution was seen in only 46 %. Abbo L et dId&in’t find any such dominant distribution in thetudy.

We documented increasedortality in patients with periphel involvement (44.4%) and with involvement of b
central and peripheral region (41.7%) as compavguatients with central predominance (21.4%). Avir@ et al alst
found poor prognosis in patients with four or mhueg zone involvement with peripheidistribution.

Pleural effusion was noticed less frequently in enies (8.6%) as compared to that by McEwen ] alho found it in
50% of his patients.

Fig 1 : A 30 yar old female presented wi
complaint of fe Chest ver for 3 days and se
breathlessness for 2 days. Chest radiog
shows bilateral mid and lower zo
consolidation with left pleural effusic
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Fig 2: A three year old girl presentwith
history of fever and cough since 5 days
breathlessness since 1 day. Chest radiog
shows consolidation and ground glass opac
in mid and lower zone on both sic
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Fig 3: A two year old child came with complaint Fig 4: A 35 year old female presented with fevgr
of fever and cough since 3 days and severe and breathlessness for 4 days. Chest radiograph
breathlessness for one day. CXR PA view shoys showed diffuse interstitial pattern in both lungs

consolidation in mid and lower zones on right
and in upper lobe.

Fig 5: A 28 year old female presented with feverdaveek and
dry cough and dyspnea for 2 days. CXR PA view shdiffisse
bilateral multizonal ground glass opacity and paice opacities

Nicolini et al [10] studied chest radiographs antl €hest findings in his patients in Italy and fouhét predominant
findings on chest CT in the patients at presemaivere unilateral or bilateral multifocal groundag$ opacities which
were seen in 84.5% of his patients.

Multifocal bilateral opacities and CXR score wetdctly correlated with the severity of the illnegddizar et al [11]
concluded from their study that chest radiographgatients with suspected HIN1 should only be abthif there is a
cough or sore throat. Other symptoms associated WiN1 do not warrant a chest radiograph unles®latedy

necessary.

In the study by Aviram G et al, the median timenfradmission to chest radiography was 24 hours agdian time

between the beginning of symptoms and initial chediograph was 72 hours. Overall, the median halgmtion period
was three days [7IWhen comparing it with our study, we found thatigratls with bilateral, multizonal involvement and
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adverse outcome had shorter duration of symptompgregentation (median 6.5days) as compared tonpsitigho
improved (median 7 days).

Duration of hospitalization period was significaniiéss in these patients (median 4.5 days) as cadpa patients who
recovered (median 8 days). These findings sugdmdtdatients with bilateral multi zonal involvemeamid adverse
outcome had more severe disease at presentaticdhenedore deteriorated fast.

Duration of symptoms before presenting to hospitad more in our study especially in patients widliease outcome as
compared to study of Aviram G et al where it walyat2 hours.

This may be because of lack of awareness aboutdibease in our population as well as lack of basalthcare
facilities as compared to the west and likely exiddhe reason of more percentage of cases hadireyse outcome.

When compared to study done by McEwen et al [8}pite of having more number of positive radiogsaphour study,
the percentage of patients requiring intensive gas almost same(,50% in their study and 48.6%uinstudy). The
increase in number of positive radiographic finding our series could be attributed to delay irchézy the hospital
after the onset of first symptoms.

Table 3 shows comparison of, distribution and adverse augs in present study with other studies. Compariso
pattern and distribution of findings in presentdstwvith other studies has been summarizetable 4.

Table-3: Comparison of distribution and adver se outcomesin present study with other studies.

Authors Total Bilatera | Unilateral | Zonal Distribution Adverse
number of I dominan | central/peripheral | outcome
caseswith ce (deaths)
abnormal
CXR

McEwen RE [2] 12(23.1%) 6(50%) | 6(3rt,31t) basal Not noted (8B%)

Abbo[9] L 39 23(59%)| 16(41%) 21(54%)| None 6 (4%)

Iz

Min Jeong Choi 26 (6%) 19 ( 7 (27%) Iz, 22 Not noted 0 (no deaths)

[8] (pediatrics) 73%) (85%)

Aviram I[7] 39 (40%) 24 15 (38%) mz 26 peri 77% 4 (10.2%)

(62%) (66.7%)
right, 24
(62%) left

Present study( 35(83.3%) 30(85.7| 5(14..3%) | 18(51.4% 14(40%) cen, 12 (34.2%)

Total) %) )mz, Iz 9(25.7%) peri,

Abbo L[9] ( 19 15(81%)| 4(19%) Iz 8(42%) None Not mentioned

pediatric)

Present study 11 9(81.8%| 2(18.2%) | 5(45.5%)| cen 9(81.8%) 2 (18.2%)

(pediatric) ) mz and Iz

Abbo L [9](adult) | 39 23(59%)| 16(41%) Iz cen 6(15%) Not mentioned

21(54%)
Present study 24 21(87.5 | 3(12.5%) | 13(54.2%| Both 11(45.8%) 10(41.7%)
adult %) ) mz and

Iz

Uz-upper zone, mz-mid zone, Iz-lower zone, dopr-discharged on patient request, cen-central, per-peripheral, rt-

right, It-left
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Table-4 Comparison of radiographic patternsand distribution in present study with other studies

Study Consolidation | Ground | Interstitial | Nodule | Pleural. | Lymphadenopathy | bilateral
glass effusion multizonal
opacity involvement

McEwen RE| 12 (100%) Not nil Not 6 (50%) | Not noted 3 (25%)

[2] noted noted

Min  Jeong| 22 (85%) 2 (8%) | 25 (96%) Not | 11 Not noted Not noted

Choi noted | (42%)

[8](pediatric)

Present 27 (77.1%) 24 2 (5.7%) 2 3 15 (42.9%) 17 (48.6%)

study( total) (68.6%) (5.7%) | (8.6%)

Abbo L[9] 32 (82%) 9 4 2 1 1 Not noted

Aviram [7] 23 (59%) 27 Not 11 3 (8%) | not mentioned 72%
(69%) mentioned | (28%)

Abbo L | 12 (29%) 1(2%) | O 0 0 1 (2%) Not noted

[9](pediatric)

Present 8 (72.7%) 6 1 (9.1%) 1 1 4 (36.4%) 3 (27.3%)

study( (54.5%) (9.1%) | (9.1%)

pediatric)

Abbo L | 20 (25%) 8(10%) | 4 (5%) 2(3%)| 1(1%) 0 Not noted

[9]adult)

Present 19 (79.2%) 18 1 (4.2%) 1 2 11 (45.8%) 14 (58.3%)

study (adult) (75.0%) (4.2%) | (8.3%)

Limitation of our study included small study population, refrective nature of analysis and one patient besgtb
follow up. In the recent times studies have beemedevaluating CT findings in HLN1 infection whiclasvnot done in

our study due to a different study design.

Conclusion

Patients with bilateral multi zonal involvement at
presentation deteriorated fast and had an adverse
outcome whereas patients with single zone or gt
involvement had a better outcome.

» Consolidation and ground glass opacities, espgciall
if is bilateral and multizonal predicted adverse
outcome.

» Chest radiograph can play an important role in
assessing pattern and distribution of findings iaxay
help in predicting prognosis. Chest radiograph can
play an important role in assessing pattern and
distribution of findings and may help in predicting
prognosis.
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