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  II)	
  Progression	
  of	
  research	
  :	
  
Allergy	
  

•  Peak	
  nasal	
  inspiratory	
  
flow	
  rate	
  

•  Diagnos<c	
  Value	
  of	
  
intradermal	
  skin	
  test	
  in	
  
allergy	
  

•  Pulmonary	
  func<on	
  test	
  
in	
  Allergic	
  Rhini<s	
  

•  Randomized-­‐controlled	
  
trial	
  allergen	
  injec<on	
  
immunotherapy	
  	
  

•  Diagnosis	
  by	
  nasal	
  
challenge	
  

•  Diagnosis	
  by	
  skin	
  test	
  

•  Comorbidity	
  of	
  allergic	
  
rhini<s	
  

•  Treatment	
  :	
  Cura<ve	
  
op<ons	
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  II)	
  Progression	
  of	
  research	
  projects	
  

•  Peak	
  nasal	
  inspiratory	
  flow	
  rate	
  

•  Pulmonary	
  func<on	
  test	
  in	
  Allergic	
  Rhini<s	
  

•  Diagnos<c	
  Value	
  of	
  intradermal	
  skin	
  test	
  in	
  
allergy	
  (on-­‐going	
  and	
  in	
  process	
  of	
  recruitment)	
  

•  Randomized-­‐controlled	
  trial	
  allergen	
  injec<on	
  
immunotherapy	
  (granted	
  from	
  NRCT	
  วช.and	
  will	
  
start	
  in	
  Jan2014	
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Peak	
  nasal	
  Inspiratory	
  Flow: 
Norma5ve	
  value	
  for	
  Asian	
  Ethnic 
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- Nasal obstruction : one of  the most common 
complaints/symptoms 
- Determination of  airflow : Essential parameter 
of  nasal provocation test (NPT) 
- “Objective” measurement of  nasal airflow is 
mandatory factor for NPT 

Introduction (I)  
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Introduction (II) 

•  Quan<ta<ve	
  evalua<on	
  of	
  nasal	
  obstruc<on	
  :	
   	
   	
   	
  

	
   	
  	
  

	
   	
  Rhinomanometer	
  (RMM)	
   	
   	
   	
  	
  

	
  

	
  

	
   	
  	
  

	
   	
  And	
  Acous<c	
  Rhinometer	
  (ARM)	
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NAR Before  
decongestant 

After decongestant 

Rt. side 
 

Lt. side 
 

Total 

0.45 + 0.21 
 

0.51 + 0.31 
 

0.22 + 0.10 

0.33 + 0.14  Pa/cc/sec 
 

0.34 + 0.26  Pa/cc/sec 
 

0.15 + 0.06  Pa/cc/sec 
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Introduction (III) 

•  Both	
  RMM	
  and	
  ARM	
  are	
  rela%vely	
  expensive,	
  complex	
  to	
  

use	
  and	
  %me-­‐consuming.	
  

•  Require	
  experience	
  technician	
  

•  In	
  1980,	
  Youlten	
  presented	
  the	
  peak	
  nasal	
  inspiratory	
  
flow	
  meter	
  (PNIF)	
  

•  	
  The	
  pa5ent	
  sniff	
  air	
  through	
  the	
  nose	
  and	
  the	
  peak	
  
flow	
  is	
  recorded	
  by	
  a	
  cursor             
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Introduction 

•  Presco8	
  CAJ	
  and	
  Presco8	
  KE	
  in	
  1995	
  studied	
  the	
  values	
  
for	
  PNIF	
  in	
  normal	
  children	
  of	
  South	
  Africa	
  :	
  MEAN	
  PNIF	
  
=	
  80	
  L/min	
  at	
  8	
  years-­‐old 24	
  

i International Journal of Pediatric Otorhinolaryngology 
32 (1995) 137-141 

Peak nasal inspiratory flow measurement: 
an investigation in children 

C.A.J. Prescott*, K.E. Prescott 
Department of Otoiaryngology, The University of Cape Town, The Red Cross War Memorial CM&en> 

Hospital, Klipfontein Road, Ronakbosch. 7700 Cape Town, South Africa 

Received 27 July 1994, revision received 28 November 1994; accepted 30 November 1994 

AbShCt 

Theoretically measurement of peak nasal inspiratory flow (PNIF) has promise as a method 
to objectively evaluate children with nasal airway obstruction. This study establishes 
normative data for children up to 8 years of age. PNIF increases linearly from a mean value 
of 30 l/min in early infancy up to a mean value of 80 Ymin at age 8 years, apart from a dip 
at 3 years. There is a reasonably linear incremental rise with increasing height and weight. 
However, since results depend on both the degree of co-operation of the child and on the sub- 
jective impression of the observer as to when a maximal inspiratory effort has been made, 
there may be drawbacks to its use as a routine clinical method of nasal airway obstruction 
assessment. 

Keywords: Pediatric; Nasal airway obstruction; Peak nasal inspiratory flow 

Nasal airway obstruction in infants and children is a common problem in pediatric 
ENT practice. From the history and after examination, which in many practices will 
include endoscopic examination of the upper airway, the cause and site of obstruc- 
tion can usually be determined and therapeutic decisions made. Criticism that these 
decisions are not based on any other objective measurement can be countered in the 
knowledge that assessment of anatomy and severity of symptoms usually correlates 

l Corresponding author. 

0165-5876/95/sO9.50 0 1995 Elsevier Science. Ireland Ltd. All rights reserved 
SSDI 0165-5876(94)01125-H 



Introduction 

•  Giancarlo	
  O8aviano	
  ;	
  London,	
  UK,	
  to	
  establish	
  baseline	
  normal	
  

values	
  from	
  137	
  adult	
  subjects.	
   25	
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INTRODUCTION
Nasal airway obstruction is a common problem in ENT prac-
tice. For that reason the measurement of nasal patency has
long interested rhinologists and respiratory physiologists. In
1958 modern rhinomanometry (RM) was developed [1] and
since then has been used worldwide and remains one of the
most recognised benchmarks in modern respiratory physiologi-
cal research for the measurement of nasal airway resistance [2]. 
Due to the fact that the rhinomanometer is relatively expen-
sive, complex to use and time-consuming, especially if we test
children because of the degree of patient cooperation required,
different techniques for assessing nasal patency have been
studied, such as the peak nasal flow rate. 
In 1973, Taylor et al. [3] described the peak nasal expiratory
flow comparable to the method used orally for detecting pul-
monary obstruction. They found a good correlation with this
method compared to nasal airway resistance, as did Frölund et
al.[4]. 
In 1980, Youlten [5] presented the peak nasal inspiratory flow
meter (PNIF), which is a modification of the Wright [6] peak
flow meter and consists of a face mask which the patient
applies over the nose (without touching it) with the mouth
closed. The patient sniffs air through the nose and the peak
flow is recorded by a cursor. 

Two works [7,8] have independently shown that PNIF is highly
correlated with nasal airway resistance and is as good an indi-
cation of objective nasal patency as formal rhinomanometry.
Another study [9] has demonstrated a good correlation
between PNIF and the  subjective sensation of nasal patency
in adults. Cho et al.[10], in 1997, showed that PNIF is repro-
ducible in the evaluation of nasal airway obstructions.
PNIF is a cheap, simple, easily performed method to assess
nasal patency with hygienic advantages over the expiratory
flow device,
Prescott CAJ and Prescott KE in 1995 [11] studied the values
of PNIF in normal children but there are no reports of any
normal values for PNIF in an adult population, so a study was
conducted at The Royal National Throat Nose and Ear
Hospital, London, UK, to establish baseline normal values in
adult subjects. 
The purpose of this pilot study is to provide tables relating
PNIF normal values with age, height and sex in an adult popu-
lation.

MATERIALS AND METHODS
Subjects
We recruited 170 subjects ranging from 16 to 84 years old. Of
these, 14 women were excluded because they were taking oral

Aims: Measurement of Peak Nasal Inspiratory Flow (PNIF) seems to be a cheap, simple,
easily performed method to assess nasal patency. The purpose of this study is to establish
normative PNIF data for a healthy adult population and provide charts relating PNIF nor-
mal values with age, height and sex in adults.
Methods and results: Repeated measurements of PNIF were performed in 170 volunteers. In
total, 137 of these fulfilled the study criteria (66 females and 50 males) and all of them were
non-smokers, non-asthmatic, without nose and paranasal sinuses problems, with ages rang-
ing from 16 to 84 years.
Data were statistically analysed and tables were produced relating PNIF to age, sex and
height. There was no interaction of sex with age or height. There was considerable residual
variability of PNIF between individuals not explained by any of the variables studied. 
Conclusions: We conclude that PNIF could be a useful method to study nasal patency in
both primary and secondary care to aid diagnosis of nasal disease. The study provides nor-
mative data for a Caucasian population. 
Further variables need to be explored to predict expected PNIF values more accurately.

Key words: Peak Nasal Inspiratory Flow, nasal patency, nasal obstruction, normal values,
age, height, sex, tables.
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Objective 
Primary	
  objec5ve	
  :	
  

	
   	
  to	
  establish	
  norma5ve	
  PNIF	
  data	
  for	
  a	
  healthy	
  Thai	
  

	
  adults	
  popula<on	
  and	
  imply	
  those	
  value	
  as	
  a	
  

	
  reference	
  for	
  Asian	
  Ethnic	
  

Secondary	
  objec<ve	
  :	
  	
  

– Determine	
  associa<on	
  PNIF	
  values	
  with	
  age,	
  height,	
  

weight	
  and	
  sex	
  in	
  adults	
  

– Comparison	
  of	
  PNIF	
  by	
  using	
  Rhinomanometry	
  

(RMM)	
  as	
  the	
  reference	
  tests	
   26	
  



Study design 
•  Descrip5ve	
  study	
  
•  Study	
  popula<on	
  :	
  	
  Healthy	
  Thai	
  volunteers	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  n	
  	
  =	
  	
  	
  [	
  zα/2	
  SD	
  /	
  d	
  ]2	
  

	
  α	
  	
  =	
  	
  chance	
  of	
  type	
  I	
  error	
  	
  =	
  	
  0.05	
  (2-­‐sided),	
  z0.025	
  =	
  1.96	
  
	
  SD	
  	
  =	
  	
  standard	
  devia<on	
  of	
  maximum	
  PNIF	
  in	
  normal	
  pop.	
  =	
  	
  50  
	
  D	
  =	
  	
  Error	
  of	
  the	
  es<ma<on	
  of	
  mean	
  of	
  PNIF	
  	
  =	
  	
  10 

             n	
  	
  =	
  	
  	
  [	
  1.96(50)/10	
  ]2	
  	
  	
  =	
  	
  	
  96.04	
  	
  	
  =	
  	
  97 

Giancarlo	
  O8aviano	
27	
  



Inclusion Criteria  

•  Age>15	
  years	
  and	
  Age	
  <70	
  years	
  

•  No	
  symptom	
  of	
  nasal	
  conges<on	
  	
  

•  No	
  history	
  of	
  asthma,	
  rhini<s	
  

•  No	
  structural	
  abnormali<es	
  of	
  nasal	
  cavi<es     

28	
  



Exclusion Criteria  

•  Previous	
  surgery	
  to	
  the	
  nose	
  and	
  paranasal	
  sinuses	
  

•  Take	
  inhale	
  nasal	
  cor<costeroid	
  within	
  2	
  weeks	
  or	
  

oral	
  cor<costeroid	
  within	
  1	
  week	
  

•  Take	
  nasal	
  decongestant	
  within	
  1	
  day	
  

•  Smoking	
  

  

29	
  



Material and methods 
•  One	
  hundred	
  and	
  eighty	
  subjects	
  were	
  tested	
  for	
  
norma<ve	
  value	
  of	
  PNIF	
  

•  	
  Three	
  sa<sfactory	
  maximal	
  inspira<ons	
  were	
  
obtained	
  and	
  the	
  highest	
  of	
  the	
  three	
  results	
  was	
  
taken	
  as	
  the	
  PNIF 

•  For	
  the	
  first	
  one	
  hundred	
  subjects,	
  aker	
  PNIF	
  was	
  
tested,	
  RMM	
  was	
  tested	
  to	
  determined	
  the	
  
correla<on	
  between	
  two	
  tests. 
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Research Study Design 

PNIF  x3 

Subject#1-100  
Subject	
  #1-­‐100 
Proceed	
  for	
  RMM	
  test	
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PNIF  x3 

Subject#100-180  Only	
  PNIF	
  was	
  done	
  	




Results  
Table	
  1	
  :	
  Subjects	
  demographic	
  data.	
  (N=180)	
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   Male	
  
(n=82) 

Female	
  
(n=98) 

Total	
  
(n=180) 

Age	
  (Yr) 39.18±14.04 38.74±13.53 38.94±13.73 

Height	
  (cm) 169.18±6.06 157.69±5.73 162.93±8.21 

Weight	
  (kg) 71.32±13.48 53.92±10.59 61.85±14.78 

BMI	
   24.91±4.51 21.71±4.28 23.16±4.66 
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   Male	
  

(n=82) 

Female	
  

(n=98) 

p-­‐value 

PNIF1 119.33±33.13 82.96±23.99 	
   

PNIF2 129.45±36.12 85.38±27.81 	
   

PNIF3 132.07±37.89 91.60±30.42 	
   

PNIF	
  max 139.02±37.62 97.11±27.13 <0.0001 

Table	
  2:	
  Peak	
  nasal	
  inspiratory	
  flow	
  rate	
  (PNIF	
  ,	
  L/sec)	
  of	
  male	
  &	
  
female	
  subject	
  (N=180)	
  

	
  
  



34	
  

  PNIF 

  r p 

Age   0.37 

Weight   0.85 

Height   0.61 

BMI   0.96 

Sex 0.55 <0.001 

Table	
  3:	
  Peak	
  nasal	
  inspiratory	
  flow	
  rate	
  (PNIF)	
  &	
  associated	
  factors	
  
(N=180)	
  

  



Table	
  4:	
  	
  Peak	
  nasal	
  inspiratory	
  flow	
  rate	
  (PNIF)	
  and	
  
Rhinomanometry	
  values.	
  (N=100)	
  

35	
  

  PNIF 

  r p 

Airway 
resistance -0.27 0.0075 

Nasal Flow 
Rate 0.26 0.0094 



Table	
  5:	
  Nasal	
  airway	
  resistance	
  value	
  by	
  
rhinomanometry	
  (RMM),	
  (N=100)	
  

36	
  

NAR (Pa/cc/sec) Before 
Decongestion 

After 
Decongestion 

Right Side 0.44±0.26 0.29±0.16  

Left Side 0.45±0.24 0.30±0.19  

Total 0.20±0.10 0.14±0.06  



Disscussion 

•  Gaincarlo	
  et	
  al,	
  were	
  produced	
  rela<ng	
  PNIF	
  to	
  age,	
  sex,	
  and	
  
height,	
  In	
  this	
  study	
  was	
  showed	
  correla<ng	
  PNIF	
  to	
  sex.	
  

•  PNIF	
  is	
  a	
  cheap,	
  simple,	
  easy	
  to	
  performed	
  method	
  to	
  assess	
  nasal	
  
patency	
  with	
  hygienic	
  	
  advantages	
  over	
  expiratory	
  flow	
  device 

Mean	
  PNIF 
(L/min) 

Male Female 

Gaincarlo	
  et	
  al 
143±48.6 121.9±36 

This	
  study 
139.02±37.62 97.11±27.13 
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Plan	
  for	
  the	
  second	
  trimester	
  

•  Submit	
  the	
  first	
  ar<cle	
  of	
  PNIF	
  

•  Analyze	
  the	
  data	
  of	
  	
  Pulmonary	
  func<on	
  test	
  

in	
  AR	
  

•  Complete	
  recruitment	
  of	
  the	
  subject	
  in	
  the	
  

project	
  intradermal	
  test	
  	
  

•  Start	
  the	
  mul<center	
  trial	
  of	
  immunotherapy	
  
38	
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Prevalence	
  study	
  of	
  Pulmonary	
  
func<on	
  test	
  in	
  Allergic	
  Rhini<s ���

	
  



Introduc<on	


Linkage	
  of	
  upper	
  airway	
  and	
  lower	
  airway	
  
-­‐  Anatomic	
  
-­‐  Pathophysiologic	
  
-­‐  Natural	
  course	
  of	
  disease:	
  “Allergic	
  March”	
  (Allergic	
  Rhini<s	
  

to	
  Allergic	
  Asthma	

A	
  study	
  of	
  pulmonary	
  func<on	
  (	
  FEV1)	
  	
  	
  
in	
  	
  	
  allergic	
  rhini<s	
  pa<ents	
  



•  80%	
  of	
  asthma	
  pa<ents	
  à	
  allergic	
  rhini<s	
  	
  
•  35-­‐40%	
  of	
  allergic	
  rhini<s	
  pa<ents	
  à	
  asthma	


Guerra	
  S.	
  Rhini<s	
  as	
  an	
  independent	
  risk	
  factor	
  for	
  adult-­‐onset	
  asthma.	
  Journal	
  of	
  Allergy	
  and	
  Clinical	
  
Immunology	
  -­‐	
  Volume	
  109,	
  Issue	
  3	
  (March	
  2002)	
  	
  

	
  	
  

Allergic	
  rhini5s	
  	
  	
  	
  
alone	


Allergic	
  
rhini5s	
  
	
  &	
  asthma	


Asthma	
  
alone	


Introduc<on	




Introduc<on	
  :	
  Spirometry	


•  Test	
  of	
  pulmonary	
  func<on	
  
•  Force	
  expiratory	
  volume	
  in	
  one	
  

second 	

•  Evalua<on	
  of	
  reversible	
  airflow	
  

obstruc<on	
  	


•  Values	
  depend	
  on	
  :	
  Race,	
  
Sex,	
  Age,	
  Height	


•  FEV1 predicts	
  asthma<c	
  
condi<on	


	


       	

	


Gold	
  W,	
  et	
  al.	
  Pulmonary	
  func<on	
  tes<ng.	
  	
  
Murray	
  &	
  Nadel’s	
  textbook	
  of	
  respiratory	
  medicine,	
  vol.	
  1.	
  4th	
  edi<on.	
  

Philadelphia:	
  Elsevier	
  Saunders;	
  2005.	
  p.	
  671–733.	
  

FEV1	




Objec5ve	
  
 Study	
  of	
  pulmonary	
  func<on	
  (esp	
  FEV1	
  value)	
  
in	
  Allergic	
  Rhini<s	
  (AR)	
  Pa<ents;	
  and	
  compares	
  
with	
  the	
  norma<ve	
  value	
  of	
  Thai	
  Chest	
  society	


	

 Descrip<ve	
  
 Correla<on	
  study	
  
	
 A	
  study	
  of	
  pulmonary	
  func<on	
  (	
  FEV1)	
  	
  	
  

in	
  	
  	
  allergic	
  rhini<s	
  pa<ents	
  

Study	
  design	
  and	
  Research	
  ques5ons	
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