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Abstract

Background/Aim. Diagnosis of chronic rhinosinusitis
(CRS) is based on clinical symptoms, and confirmed with
endoscopic findings and computed tomography (CT) scans
of paranasal sinuses. However, the results of numerous stu-
dies have shown that the symptoms that patients report are
not in correlation with the degree of the disease spread ob-
tained by radiological findings. The aim of our study was to
examine is there a correlation between the degree of symp-
toms intensity of the non-polypous and polypous form of
CRS and the degree of the disease spread, obtained on the
basis of radiological diagnostics. Methods. A total of 60 pa-
tients, of which 30 patients with CRS without nasal polyps
(CRSsNP) and 30 with CRS with nasal polyps (CRSwNP),
were included in this cross-sectional study. Symptoms were
evaluated using two questionnaires: Sino-Nasal Outcome
Test 22 (SNOT-22) and Visual Analogue Score (VAS). The
Lund Mackay CT score was used as a radiological parameter
of the disease expansion. In addition, each of the subjects

Apstrakt

Uvod/Cilj. Dijagnoza hroni¢nog rinosinuzitisa (HRS) se
postavlja na osnovu klinickih simptoma, a potvrduje na os-
novu endoskopskog nalaza i snimaka kompjuterizovane
tomografije (KT) paranazalnih sinusa. Medutim, rezultati
brojnih studija su pokazali da simptomi koje bolesnici na-
vode nisu u korelaciji sa stepenom prosirenosti bolesti koji
se dobija radioloskim pretragama. Cilj nase studije je bio da
se ispita da li postoji korelacija izmedu stepena izrazenosti
simptoma nepolipozne i polipozne forme HRS i stepena
prosirenosti bolesti, dobijenim na osnovu radioloske dijag-
nostike. Metode. U ovu studiju preseka bilo je ukljuceno
ukupno 60 bolesnika, od toga 30 bolesnika sa nepoli-
poznom 1 30 sa polipoznom formom HRS. Simptomi su
procenjivani primenom dva upitnika: Sino-nasal Outcome Test-

was examined for sensitivity to standard inhalation aller-
gens. Results. In patients with CRSsNP, there were statisti-
cally significant positive correlations between the Lund
Mackay CT score and the SNOT-22 score (r = 0.578, p =
0.001) and between the Lund Mackay CT score and the
VAS (r = 0.408, p = 0.025). We found no correlation be-
tween the both questionnaire scores and the Lund Mackay
score in CRSwNNP patients. In patients with CRSwNP, a sta-
tistically significant difference was found in the values of
SNOT-22 between patients with and without sensitivity to
inhalation allergens, with higher values of the score in pa-
tients with allergy (p = 0.039). Conclusion. There is a positive
correlation between the severity of the symptoms and the
radiological findings only in patients with CRSsNP, which
suggests that application of these questionnaires would be
possible only in the case of this clinical entity.

Key words:
rhinitis; sinusitis; chornic disease; surveys and
questionnaires; signs and symptoms; diagnosis.

om — 22 (SNOT-22) i Visual Analogne Score-om (VAS). Kao
radioloski parameter prosirenosti bolesti koris¢en je Lund
Mackay KT skor. Pored toga, svakom od ispitanika je ispiti-
vana senzitivnost na standardne inhalacione alergene. Re-
zultati. Kod nepolipozne forme HRS postoje statisticki
znacajne pozitivne korelacije izmedu Lund Mackay KT sko-
ra i vrednosti SNOT-22 skora (r = 0,578; p = 0,001), kao i
izmedu Lund Mackay KT skora i VAS (r = 0,408, p =
0.025). Kod polipozne forme HRS nije pokazana statisticki
znacajna korelacija izmedu Lund Mackay KT skora i vred-
nosti oba upitnika. Kod bolesnika sa polipoznom formom
bolesti je uocena statisticki znacajna razlika u vrednostima
SNOT-22 upitnika izmedu bolesnika sa i bez preosetljivosti
na inhalacione alergene, pri ¢emu su vece vrednosti skora
bile kod bolesnika sa alergijom (p = 0,039). Zakljucak. Do-
bijeni rezultati su pokazali da postoji pozitivna statistiCka
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povezanost izmedu tezine simptoma i radioloskih nalaza
samo u slucaju nepolipozne forme HRS, $to govori u prilog
tome da bi opravdanost za eventualnu primenu ovi upitnici
imali samo u slucaju ovog klini¢nog entiteta.

Kljucne reci:
rinitis; sinusitis; hroni¢na bolest; ankete i upitnici,
znaci i simptomi; dijagnoza.

Introduction

According to the criteria published in the European Posi-
tion Paper on Rhinosinusitis and Nasal Polyps, EPOS 2012,
chronic rhinosinusitis (CRS) is defined as a disease character-
ized by the presence of at least two symptoms which persist for
at least 12 weeks, and one of the symptoms should be either na-
sal blockage or nasal discharge: anterior/ posterior nasal drip,
while the facial pain/pressure and reduction or loss of smell may
or may not be present ">, There are two forms of this disease:
chronic rhinosinusitis without nasal polyps (CRSsNP) and
chronic rhinosinusitis with nasal polyps (CRSWNP) " *. These
two forms have different histological finding, based on the do-
minant cellular infiltrate, as well as immunological one on the
basis of the dominant profile of cytokines and chemokines > *.
According to the presence of nasal symptoms, there is no clear
difference between these two forms of the disease °. The preva-
lence of CRS is increasing, and the cost of its treating represents
a major economic burden ®’. Also, the poor quality of life of
CRS patients should not be ignored. The diagnosis of the dis-
ease, as well as the decision on its further treatment, is based on
the already mentioned clinical symptoms. However, additional
diagnostic procedures, such as endoscopic examination and/or
computed tomography (CT) of paranasal sinuses are required
for the final diagnosis. The presence of CRS symptoms and the
degree of the disease spread, estimated on the basis of endo-
scopy and CT scan, often do not correlate, so Stankiewicz and
Chow *° have shown in their studies that 53% of patients with a
clinical diagnosis of CRS, based on the present symptoms, have
had no disease presentation on CT or the finding has been mi-
nimal. CT is certainly a diagnostic gold standard, but it is not
routinely used because of the high dose of radiation and the cost
of the procedure. It is only used in cases of unsuccessful medical
treatment, preparation for surgical treatment and in the case of
threatening complications of CRS °. Nowadays, questionnaires
are used to obtain information on the quality of life and the se-
verity of the disease based on clinical symptoms '*''. However,
the diagnosis of CRS, estimating the extent of the disease spread
and the decision about the necessary therapy based on clinical
symptoms only are not reliable.

The aim of this study was to examine whether symptoms
of CRS, assessed by questionnaires, correlate with the degree
of CRS spread, estimated on CT scans of paranasal sinuses,
and to demonstrate whether it is possible to apply these ques-
tionnaires as a part of standard diagnostic procedures.

Methods

This study was conducted in the Department of Otory-
nolaringology of the tertiary care hospital Military Medical
Academy (MMA) in Belgrade, Serbia. The protocol of inves-
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tigation was approved by the Ethics Committee of MMA and
written informed consent was obtained from all participants.
Sixty (n = 60) patients who met the criteria for the diagnosis
of CRS and were candidates for functional endoscopic sinus
surgery (FESS), after an unsuccessful medical treatment,
were included in the study. Thirty patients had CRS without
nasal polyps (CRSsNP) and the other thirty had CRS with
nasal polyps (CRSwNP). Patients were diagnosed with CRS
according to the EPOS 2012 criteria . Anterior and posterior
rhinoscopy was performed in all patients, followed by an endo-
scopic examination after which the patients were divided into
two groups: CRSsNP and CRSwNP. Exclusion criteria in-
cluded: presence of systemic diseases involving the nasal cavity
(Vegener's granulomatosis, Churg — Strauss syndrome, sarcoi-
dosis, etc.), the presence of fungal rhinosinusitis, the use of anti-
histamines, corticosteroids and antibiotics at least three weeks
before the surgery, previous endoscopic sinus surgery (ESS) or
other surgery in the nasal area and paranasal cavities, patients
under the age of 18, and pregnancy.

Before their surgical treatment, patients were asked to
fill out two questionares about the severity of their symp-
toms. The first questionnaire was the Sino-Nasal Outcome
Test 22 (SNOT-22), which offers the answers for 22 symp-
toms: the need to blow nose, sneezing, runny nose, nasal ob-
struction, loss of smell or taste, cough, post-nasal discharge,
thick nasal discharge, ear fullness, dizziness, ear pain, facial
pain/pressure, difficulty falling asleep, waking up at night,
lack of a good night’s sleep, waking up tired, fatigue, re-
duced productivity, reduced concentration, frustra-
tion/restlessness/irritation, sadness, embarrassed. Patients
circled the numbers depending on the severity of the symp-
toms : 0 — “no problem,” 1 — “very mild problem,” 2 — “mild
or slight problem,” 3 — “moderate problem,” 4 — “severe
problem,” and 5 — “extremely severe problem.” The maxi-
mum score of this questionnaire is 110.

The Visual Analogue Score (VAS) questionnaire con-
tains answers offered for 18 symptoms: headache, nasal ob-
struction, nasal discharge, postnasal discharge, impaired
sense of smell, facial fullness, dental pain, facial
pain/pressure, epiphora, cough, epistaxis, deposition of dried
secretion in the nose, general health condition, fatigue, fever,
nausea, vomiting, diarrhea. Patients evaluated the symptoms
by placing a vertical hatch mark on a scale of 0 to 10 cm de-
pending on the severity of their symptoms. Depending on
where on the scale the hatch mark was placed the values of
these symptoms ranged between 0 (without symptoms) and
10 (the worst symptom). Ten out of these 18 symptoms were
included in the final evaluation score: headache, nasal ob-
struction, nasal discharge, postnasal discharge, impaired
sense of smell, facial fullness, facial pain/pressure, cough, fa-
tigue, nausea. The maximum score of the questionnaire was
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100. Both questionnaires also had questions about the pa-
tient's age and gender.

As a gold standard for estimating the degree of the CRS
spread, we used CT scans of paranasal cavities in coronal,
axial and sagittal planes. The CT findings were estimated by
the Lund-Mackay score '>. Each of the paranasal sinuses on
both sides of the face were estimated as follows: 0 — a com-
plete lucency in the sinus, 1 — a partial opacity and 2 — a
complete opacity. The score was determined bilaterally for
the anterior etmoidal cells, posterior etmoidal cells, maxil-
lary, sphenoidal and frontal sinus. An additional bilateral
score was included for the ostiomeatal complex: 0 — not oc-
cluded, 2 — occluded. The maximum value of the Lund Mac-
kay CT score was 24.

Each of the patients was tested on hypersensitivity to
standard inhalation allergens, based on which it was assessed
whether the presence/absence of sensitivity to allergens had
an effect on the severity of symptoms and/or the degree of
CRS spread. We used the standard battery with fifteen respi-
ratory allergens for skin prick tests (Soluprick® SQ, Her-
sholm, Denmark).

Using statistical analysis, it was examined whether
there was a difference between the scores of the symptoms
(SNOT-22 and VAS) and Lund Mackay CT scores between
CRSsNP and CRSwWNP. Comparison of Lund Mackay, ques-

Table 1

tionnaire scores and individual symptom severity between
CRSwWNP and CRSsNP patients was performed using the
Mann—Whitney test. Pearson's correlation test was used to
estimate the correlation between the questionnaire score val-
ues and the values of individual symptoms derived from tests
and the Lund Mackay CT scores. The p values < 0.05 were
cosidered statistically significant. All data was processed in
the SPSS 20.0 software package.

Results

In the group of patients with CRSsNP, there were 12
(40%) men and 18 women (60%), while in the CRSwNP
group there were 18 (60%) men and 12 (40%) women. The
average age of respondents with CRSsNP was 36.77 = 10.41,
and of those with CRSWNP was 49.90 + 13.28 (Table 1).

In patients with CRSsNP, the average Lund Mackay CT
score was 6.57 + 1.04. The average intensity of symptoms
obtained using SNOT-22 was 52.60 + 19.36, while this value
in the case of VAS questionnaire was 45.53 £ 17.04. The av-
erage Lund Mackay CT score in CRSwWNP patients was
18.10 + 4.26, while the average value of SNOT-22 question-
naire was 47.77 & 19.56 and that of VAS was 48.27 + 16.08. We
found no significant differences between CRSsNP and CRSwWNP
regarding the total SNOT-22 and VAS score (Table 2).

Demographic data of patients included in the study

Type of sinusitis . Age (years) Gender, n (%)

min max mean + SD male female
CRSsNP (n =30) 19 63 36.77 £10.41 12 (40) 18 (60)
CRSwWNP (n = 30) 23 77 4990 +13.28 18 (60) 12 (40)

CRSsNP — chronic sinusitis without nasal polyps; CRSWNP — chronic sinusitis with nasal

polyps; SD — standard deviaton.

Table 2

Average values of Lund Mackay CT score, SNOT-22 and VAS questionnaires in patients
with CRSsNP and CRSwNP (n= 30)

CRSsNP (n = 30)

CRSWNP (n = 30)

Questionnaire/Test

min max mean £+ SD min max mean = SD
Lund Mackay CT score 5 9 6.57 + 1.040 12 24 18.10 4.26
SNOT-22 11 86 52.60 £ 19.36 18 96 47.77 19.56
VAS 15 82 4553 +£17.04 16 86 48.27 16.08

CT - computed tomography; SNOT-22 — Sino-Nasal-Outcome Test 22; VAS — Visual Analogue
Score; CRSsNP — chronic rhinosinusitis without nasal polyps; CRSWNP — chronic rhinosinusitis

with nasal polyps; SD — standard devation.

Table 3

Correlation between questionnaires and individual symptoms and Lund Mackay
CT score in patients with CRSsNP

Questionnaire/Symptom

Pearson’s correlation coefficient

Sig. (2-tailed)

SNOT- 22

VAS

Nasal obstruction
Facial fullness

0.578 0.001
0.408 0.025
0.437 0.016
0.421 0.021

CT — computed tomography; CRSsNP — chronic rhinosinusitis without nasal polyps;
SNOT-22 - Sino-Nasal Outcome Test 22; VAS — Visual Analogue Score.
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Pearson's correlation analysis confirmed that there was
a statistically significant positive correlation between Lund
Mackay CT score and the scores of SNOT-22 (r =0.578, p=
0.001) and VAS (r = 0.408, p = 0.025) questionnaires in pa-
tients with CRSsNP (Figures 1 and 2). Also, in these pa-
tients, there was a statistically confirmed correlation between
Lund Mackay CT score and individual symptoms: nasal ob-
struction (r = 0.437, p = 0.016) and facial fullness (r =
0.421, p=0.021) (Table 3).

Lund Mackay CT score

En o

T
0 20 40 60 80 100

SNOT- 22

Fig. 1 — Correlation between Sino-Nasal Outcome Test 22
(SNOT- 22) questionnaire and Lund Mackay computed
tomography (CT) score in patients with CRSsNP.

In patients with CRSWNP, there was a poor correlation
between Lund Mackay CT score and the total questionnaire
scores (SNOT-22, VAS), but Lund Mackay CT score corre-
lated with individual symptoms that entered in VAS ques-
tionnaire: nasal obstruction (r = 0.391, p=0.033) and smell
impairment (r = 0.466, p = 0.009) (Table 4).

Table 4
Correlation between individual symptoms and Lund
Mackay CT score in patients with CRSwWNP

Pearson’s correla-

Symptom tion coefficient Sig. (2-tailed)
Nasal obstruction 0.391 0.033
Impaired sense of smell 0.466 0.009

CT - computed tomography; CRswNP — chornic rhinosinousitis
with nasal polyps.

Lund Mackay CT score

VAS

Fig. 2 — Correlation between Visual Analogne Score
(VAS) questionnaire and Lund Mackay computed
tomography (CT) score in patients with chronic
rhinosinusitis without nasal polyps (CRSsNP).

In patients with CRSwNP, the average Lund Mackay
CT score was significantly higher in comparison to patients
with CRSsNP (p = 0.000) (Table 5).

Using the Mann-Whitney test, the average values of the
individual symptoms that entered the final VAS score were
compared between CRSWNP and CRSsNP. It was shown
that there was a statistically significant difference in the val-
ues of individual symptoms between these two forms of
CRS. Headache (p = 0.037), fatigue (p = 0.033) and nausea
(p = 0.001) were significantly higher in CRSsNP, whereas
nasal obstruction (p = 0.000), nasal discharge (p=0.003) and
impaired sense of smell (p = 0,000) were higher in patients
with CRSwWNP (Table 6).

In patients with CRSsNP, there was no statistically sig-
nificant difference in the values of SNOT-22, VAS and Lund
Mackay CT scores between non-allergic and allergic patients
(Table 7). However, the average value of the SNOT-22 score
was significantly higher in allergic CRSWNP patients com-
paring to non-allergic ones (p = 0.039). In the values of VAS
and Lund Mackay, no difference was found between the
groups of subjects with and without hypersensitivity to inha-
lation allergens (Table 7).

Table 5
Differences in SNOT-22 and VAS questionnaire values and Lund Mackay CT scores between CRSsNP and CRSwNP
Statstical parameters Lund Mackay CT score SNOT- 22 VAS
Mann-Whitney U 0.000 376.500 423.500
Wilcoxon W 465.000 841.500 888.500
z -6.692 -1.087 -0.392
Asymp. Sig. (2-tailed) 0.000 0.277 0.695

SNOT-22 — Sino-Nasal Outcome Test 22; VAS — Visual Analogne Score; CRSsNP — chronic rhinosinusitis without nasal

polyps; CRSwNP — chronic rhinosinusitis with nasal polyps.
CT — computed tomography.
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Table 6
Differences of individual symptom scores between CRSsNP and CRSwNP
Symptoms CRSsNP CRSwWNP o
(sum of ranks) (sum of ranks)
Headache 1053.00 777.00 0.037
Nasal obstruction 674.00 1156.00 0.000
Nasal discharge 713.50 1116.50 0.003
Postnasal discharge 856.50 973.50 0.381
Facial fullness 862.50 967.50 0.431
Impaired sense of smell 665.50 1164.50 0.000
Facial pain/pressure 1023.50 806.50 0.101
Cough 938.00 892.00 0.730
Fatigue 1057.50 772.50 0.033
Nausea 1115.00 715.00 0.001
CRSsNP — chronic rhinosinusitis without nasal polyps; CRSWNP — chronic rhinoisusitis with
nasal polyps.
Table 7

Differences of SNOT-22, VAS and Lund Mackay CT score between patients with and without allergen sensitivity in
patients with CRSsNP and CRSwNP

CRSsNP CRSwNP
Statistical parameter Lund Mackay SNOT- 22 VAS Lund Mackay SNOT- 22 VAS
CT score CT score
Mann-Whitney U 93.500 106.000 109.500 79.000 38.500 57.000
Wilcoxon W 246.500 259.000 200.500 107.000 314.500 333.000
z -0.743 -0.189 -0.042 -0.074 -2.060 -1.153
Asymp. Sig. (2-tailed) 0.458 0.850 0.967 0.941 0.039 0.249
Exact Sig. [2*(1-tailed Sig.)] 0.483 0.869 0.967 0.962 0.037 0.266

SNOT-22 — Sino-Nasal Outcome Test 22; VAS — Visual Analogne Score; CT — computed tomography; CRSsNP — chronic
rhinosinusitis without nasal polyps; CRSWNP — chronic rhinosinusitis with nasal polyps.

Discussion

CRS is a heterogeneous disease, based on both etiopa-
thogenesis and its clinical characteristics. The diagnostic
procedures used are not consistent all around the world,
which additionally complicates the recognition and treatment
of the disease.

The aim of this study was to examine which symptoms
of CRS correlate with Lund Mackay CT score depending on
the disease form: polypous or non-polypous one. It was no-
ticed that there were no differences in the total SNOT-22 and
VAS symptom scores between these two forms of the dis-
ease. However, there was a statistically significant difference
in the values of the Lund Mackay CT score between the
CRSsNP and CRSwWNP patients. Our results are in accor-
dance with previous ones that patients with CRSWNP have
higher endoscopic and CT scores than the patients with
CRSsNP .

In patients with CRSsNP, both questionnaires (SNOT
22 and VAS) were in correlation with the values of the Lund
Mackay CT score, indicating that these questionnaires can be
used for assessment the severity of this form of the disease.
In subjects suffering from CRSwNP, we found no similar re-
sults and our findings could confirm results of previously

published studies in which subjective symptoms do not often
correlate with the severity of CRS '+,

In our study, headache, fatigue and nausea were shown
to be significantly more noticeable in patients with CRSsNP,
while nasal obstruction, nasal discharge and impaired sense
of smell were of higher intensity in CRSwNP patients. Ban-
nerji et al. ' had previously demonstrated that patients with
CRSwWNP have higher values of nasal obstruction and hy-
posmia, while CRSsNP patients often suffer from pressure in
the face and headache. It is important to understand that the
way in which patients experience their symptoms depends on
their mental status. One of the key symptoms in CRS pa-
tients is headache. Therefore, it can be assumed that presence
of headache was the main reason why the value of SNOT 22
was lower in CRSwNP than in CRSsNP, although the degree
of the disease spread was greater in patients with CRSwWNP.
The results of numerous studies show a statistically signifi-
cantly lower presence of headache as a symptom of
CRSwWNP when compared to CRSsNP * '*?° In a study con-
ducted by Drake-Lee et al. > it has been shown that only
35% of patients with nasal polyposis complained of head-
ache. In a Stammberger and Wolf * study, it has been ex-
plained that the presence of pain in CRS is the result of local
release of substance P in the nasal mucosa as well as its cen-
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tral release into dura mater. Substance P is the main neuro-
transmitter for pain, and it is released in the nasal mucosa af-
ter stimulation of the so-called polymodal receptors. They
are positioned along the entire nasal mucosa and can react to
mechanical, thermal and chemical stimuli. Stammberger and
Wolf * state that in cases of the edematous mucous mem-
brane, there is contact of adjacent mucosal surfaces, primar-
ily on the level of the ostiomeatal complex, which leads to
the local release of substance P. In the nasal mucosa, sub-
stance P have a role of strong inflammatory mediator, lead-
ing to increased blood vessel permeability, plasma extravasa-
tion, relaxation of smooth muscle fibers, and glandular hy-
persecretion. All these effects lead to an increase of mucous
membrane edema and an increase in the sensation of pain.
On the other hand, there is a belief that due to the lack of lo-
cal innervation, nasal polyps are painless inflammatory struc-
tures that can be greatly increased before they cause any dis-
comfort in patients ». Lately, more and more studies have
shown that headache in CRSwWNP is caused by other diseases
such as migraine and tension headache ** *. The Interna-
tional Headache Association, in its etiological classification,
does not even include CRS but only the acute rhinosinusi-
tis *°, although according to EPOS guidelines, headache is
one of the diagnostic criteria. The results of our study indi-
cate a lower intensity of headache in patients with CRSwNP
corraborating with previous points. The explanation for this
may be the fact that polyps as painless structures, gradually
occupy space in the nasal cavities and thus do not allow
edematous mucous membranes to contact, causing the effect
of an "airbag" that does not allow the local release of sub-
stance P. However, further experimental studies are neces-
sary to confirm our findings.

In patients with CRSwNP, there was a statistically sig-
nificant difference in the values of the SNOT-22 question-
naire between patients with and without hypersensitivity to
inhalation allergens in favor of patients with allergy. The
connection between allergic rhinitis and nasal polyposis has
long been known and according to the results in the EPOS
2012 guidelines it ranges between 10% and 64% >. Allergic
rhinitis is considered as a factor that is more often associated

with CRSwNP, which is explained with the existence of Th2
immune response in both diseases, or with similar profile of
inflammatory mediators in allergic rhinitis and nasal poly-
posis. Pathohistologically, CRSWNP is characterized by an
edematous stroma with albumin precipitation, forming of
pseudocysts, and subepithelial and perivascular infiltration of
inflammatory cells, primarily eosinophils *’. The presence of
edema in patients with allergic rhinitis leads to additional
disturbance in ventilation and drainage of paranasal sinuses
and creates a precondition for enhanced local inflammatory
response, and thus increases the intensity of nasal symptoms.

Conclusion

The results of our investigation showed that the values
of the intensity of symptoms obtained by using the SNOT-22
and VAS questionnaires correlate with the radiological indi-
cators of severity of disease such as Lund Mackay CT score
only in patients with CRSsNP, whereas no correlation was
observed in subjects with CRSwNP. In patients with
CRSsNP, symptoms that correlated with Lund Mackay CT
score were nasal obstruction and facial fullness, while in the
CRSwWNP patients these symptoms were nasal obstruction
and impaired sense of smell. The results presented here could
have practical significance in diagnosis, evaluation of the
quality of life, and in assessment of medical and surgical
treatment efficacy in patients with CRS, although the possi-
ble application of these questionnaires would be only in pa-
tients with CRSsNP.
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